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PREFACE

This manual is intended for field engineers.

SUMMARY

This manual describes the installation and maintenance

functional, electrical and mechanical checks, and the diagneostic pro-

cedures carried out on the M20 Basic Module.
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1. FUNCTIONAL DESCRIPTION

1.1 GENERAL

The Olivetti L1 M20 professional computer is a desk top unit and in its
standard configuration shown in Figure 1-1 contains two parts:

- CRT Display

-Basic Module

DISK DRIVE 1
(OPTIONALY

Fig. 1-1 M20 Basic Module R Display

The Display can either be a black and white (B-MW} or colour 12 inch CRT,
In the case of the colour Display two cables (signal and power} connect
the Basic Module to the Display. An intensity contrel potentiometer is
mounted on the back.

The Basic Maodule houses the motherboard, keyboard, the power supply and
one 5.25 inch mini-floppy disk drive, The mini-fleopy disk drive pro-
vides the ability for using magnetic media for program or data storage.
Space is provided for the second optional disk drive which may be a Hard
Disk Unit, .

The keyboard provides an alphanumeric character set and a numeric pad.
In addition, the keyboard has a power-on lamp and buzzer.

The motherboard is the printed circuit board which takes up most of the
bottom of the case and contains the major circuitry for the M20 system.
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1t is shown in figure 1-2,

Fig. 1-2 M20 Motherboard

The motherboard holds the microprocessor {CPU}, and all of the logic,
memory and control circuits for peripheral interfaces {such as interface
to printers), and provides space for system expansion.

A& reset push buttan is provided to reset the M20 without the use of the
power-on switch. This push button is located on the right side of the
Basic module, very close to the rear, and does not extend from the cover.

Three cable connectors are provided on the back of the Basic Madule for
connecting to the Display and other peripheral units. The cable connec-
tors are:

- ¥ideo connector

- Parallel Input/Qutput connecteor {Centronics-like)

- Serial lmput/Output connector (RS 232C)

Space is also provided for connectors for the optional interfaces 1like
the 1EEE 488 and the TWIM RS 232C.
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Figure 1-3 is a rear view of the M20 Basic Module.

e .__\ -
SERIAL IEEE 488 PARALLEL VIDEG it OM / QFF
CONNECTGR CONNECTOR CONNECTOR CONNECTOR SWITCH

Fig. 1-3 Rear view of M20 Basic Module

1.2 SYSTEM DESCRIPTION

The following summarizes the standard configurations (CPU 1042, CPU
1049}, the peripheral options supported, and the expansion options (C).

STANDARD CONFIGURATION - CPU 1042

B-W 12" CRT Display {with graphics capability)
Basic Module
72 key keyboard
One 320 Kilobyte (KB} or 160KB or 640KB mini-floppy
disk drive
Motherboard
78001 Microprocessor
128 KB Random Access Memory
8 KB Erasable Programmable Read Only Memory

Parallel Input/Qutput Interface (Centromics-like}
Deal Communication Serial Interface (RS 2320)
STAMDARD CONFIGURATION - CPU 1049
B-W 12" CRT Display {(with graphics capability)
Basic Module

72 key keyboard
1 Hard Disk unit
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1 320KB or 640 KB mini-floppy disk drive

Motherboard
8301 Microprocessor
128 KB Random Access Memory
8 KB Erasable Programmable Read Only Memory
Parallel lnput/Output Interface {centronics-like)
Dual communication serial Interface (RS 232()

EXPANSIOMN OPTIONS - C

Colour CRT Display
Three 32 KB RAM Memory Expansion Boards (System Memory = 224 KB}
or
Three 128 KB RAM Memary Expansion Boards {System memory = 512 KB}
Second Mini-Floppy Disk Drive {for systems with CPU 1042)
Farallel Printers
80 or 132 column matrix printer
Peripheral expansion Boards
TEEE 488 Interface Board
TWIN RS 232C Interface Board
Alternate Processor Board (APB)} 10B&{only with CPU 1042}

A simple bleck diagram of the M20 is shown in figure 1-4. The dotted
lines show the opticnal features. A brief explanation of each module
shown in figure 1-4 follows.

===

ST T T 1 1
nTaae | PrnTERS
coLoA -
~ oiseLay | 1 -
CPUZ 8001 N L T
—_—— "
£PA 1088 PARALLEL
BT AP LT — b nrerrace

RUM MEMORY ||
DISPLAY - Lokl e -
lEE INTEHF-N:EJ

RAMMENORY "] HoKE [ :[_r'._‘_] : il ’.’.'.G:I.I
a8 KEYBOARD ( ) e e
" INTERFACE

rmeunmr ExP.-:
| mxanmxs |
L___:I__
[
| MEMORY ExR, | B INCH
| smzreanzaxe |
L-tr_-“J
== o

MEMORY EXP. TS |
1 WKBIEKE emeH bl d v e QFTIONAL MODULES
| I L ALTERNATIVE MODULES

Fig. 1-4 M20 Simple Block Diagram
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¥.2.1 DISPLAY

In its minimum configuration the system uses a black and white Display,
and a bit-mapped approach for both graphics and text. The resclution is
512 by 256 dots. The character set includes upper-case and lower-case.
Standard display attributes .inciude reverse and hide capabilities.
Attributes are all software defined. Figure 1-5 shows the black and
white Display.

Fig. 1-5 Black & White Display

The use of the bit-map technique permits the possibility of cbtaining two
different wvideo page formats (1024/2000 characters) on the same system.
These formats can be selected by means of parameters. The choice of
either a 1024 or 2000 character page takes place at the moment of the
system start up by means of specific parameters handled by the operating
system., There is no hardware difference between the twe formats.

The two formats have the following characteristics:

1024 characters

characters per line: 64
number of lines: 16
net character matrix: 5x 7

gross character matrix; 8 x 16
2000 Characters

Characters per line: 80
number of lines: 25
net character matrix: 5 x 7

gross character matrix: & x 10

A colour display is available as a standard option. There are two dif-
ferent types of colour systems:

- 4 colour

- B colour
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In the 4 colour system eight colours are available but only four may be
viewed simultaneously. In the eight colour system all the eight colours
may be viewed simultaneously. The Display unit used for both systems is
the same. The eight colour palette is composed of red, green, yellow,
blue, magenta, cyan, black and white.

Resolution in colour is the same as in Black and White for the bit-mapped
graphics but the memory requirements is higher for the colour systems,
The 4 colour system requires 32 KB of RAM, the § colour one requires 64
KB of RAM while the Black and White only requires 16 KB of RAM.

1.2.2 VIDEO INTERFACE

The video interface provides the interface between the Display and the
M20 system as well as the hardware associated with the genmeration of
graphics and text. It is physically found on the motherboard.

1.2.3  MINI-FLOPPY DISK DRIVES

One 5.25 inch Mini-Floppy Disk Drive must always be present on an M20
system. There are three types of mini-floppy disk drives:

- 160 KB {unformatted capacity) Mini-Floppy Disk drives

~ 320 KB (unformatted capacity} Mini-Floppy Disk drives

- 640 KB {unformatted capacity) Mini-Floppy Disk drives

1f two mini-floppy disk drives are used, they must be of the same type.
Only 320 KB or the 640 KB mini-floppy disk drives can be used as a Hard
Disk back up device.
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Fig. 1-6 320 KB Mini-Floppy Disk Drive

1.2.4 MINI-FLOPPY DISK INTERFACE

The mini-floppy disk interface provides two major functions for the M20
system;

- 1t controls the logic and control circuitry needed to control and
record data onto, or to read data from the 5.25 inch mini-floppy disks

- It initially formats new disks

The mini-floppy disk interface is physically Yocated on the motherboard.

1.2.5 MINI-FLOPPY DISK RECORD STRUCTURE

This section provides background information on the mini-fleppy disk for-
mats {320KB). A mini- floppy consists of a plastic disk, ceated with
magnetic media suitable for recording or storing information. Infarma-
tion is recorded as a series of magnetic flux reversals, on the surface
of the disk. The structure is somewhat similar to a phonograph record.
There are a number of seperate concentric circles, called tracks helding
the data. There are two moving parts: the disk which rotates con-
tinously, and the Read/Write head which must be positicned over the
selected track.

fach track is broken up into short sections called SECTORS. Each sector
in double-density mode, can store 256, 512 or 1024 bytes of data. The
M20 320 KB Mini-Floppy Disk drive chooses the 256 per sector drive. A
byte is 8 bits long and in general can be thought of as a stream of 8
bits. On the 320 KB Mini-Floppy Disk drive there are 35 concentric
tracks, Since there are 35 x 16 sectors 1in all, the maximum data
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recording capacity is 560 x 256 bytes or 143.36 KB on each recording
side. The total recording capacity is agtually more than this, since
each sector also contains data for idemtifying tracks and sectors, and
redundancy marks for making error checks. Without the track and sector
identification, data could not be recovered. Without redundancy <checks,
it would not be known whether errors had occurred. Track and sector
information are recorded on the disk when it is formatted. In addition,
one or more tracks are reserved for a directory which enables the Qperat-
ing System (0S) to keep track of the files. Because the user's file may
be longer than 256 bytes, a file may consist of a string of sectors, but
not necessarily in sequential sectors. Directory information is “data"
and is recovered in the DATA section of a sector. One or more tracks are
reserved for the directory, and listing of the location of the files.
Each time the 05 adds or deletes a file, it also updates the directory.

SECTOR

TRACK 16
(CONTROL  TRACK)

TRACK 34

(TRACK & SIDE 1)

Fig. 1-7 320KB Disk Structure

1.2.6 HARD DISK UNIT

The M20 cam use a 5,25 inch Winchester type Hard Disk Unit. The Hard
Iisk Unit 1is housed in the M20 Basic Module and is of the same size as
the mini-floppy disk drive. The Hard Disk Unit has a storage capacity of
11.25 Mbytes (unformatted}. It has three fixed platters and six
read/write heads. 1t has 33 sectors per track, 1080 tracks and 180
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cylinders., The data transfer rate is 5 Mbits per second.

Fig. 1-8 Hard Disk tnit

1.2.7 HARD DISK CONTROLLER

The Hard Disk Controller interfaces the M20 to the Hard Disk Unit. 1t
ensures proper operation of the Hard Disk Unit and error handling. It
receives commands from the M20, decodes them, and then initializes and
monitors the hardware as the command is executed and return the status
back to the M20. The Hard Disk controller is physically located on two
printed ¢ircuit boards:

- a board which is located under the Hard Disk Unit itself

-~ a small board which plugs into one of the expansion slots on the moth-
erboard.

1.2.8 KEYBOARD-

The keyboard has 72 keys. These have been divided into two zones:

- Alphanumeric

- Numeric

There are 4 shift keys., Two grey ones (known as SHIFT) are used for the
selection of upper case/lower ¢ase. There is a BLUE SHIFT (CONTROL) key
which is used in combination with other characters for a variety of
operations, mostly im BASIC, There 1is also a YELLOW SHIFT (COMMAND)
which is used together with the "?/" key to provide a shift lock for the
letters A-2,

The M20 can support the following national keyboards:

Ttalian (0)

USh ASCIT (4)

French (2}
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British (3}

German (1)

Spanish {5}

Portuguese (6)

Danish (B8)

Swedisk and Finnish (7)

Norwegian (11)

Swiss - French (13}

Swiss - German (14)

Katakana (9)

Greek (12)

Jugeslavian {10)

The national keyboards are all jumper selectable {except for Greece and
Jugosiavia and can be invoked by the PCOS command 5et Language (5L). The
numbers in parenthesis are the country codes used in the 5L command. for
example the command "SL 8" sets the Danish keyboard.

SPACE FOR TEMPLATE

ALPHA=

HUMERTIC

SECTION NUMERI{
KEYPAD

SHIFT

KEY SHIF
KEY

SFACE

BAR

Fig. 1-9 USA ASCI1 Keyboard

1.2.9 DUAL COMMUNICATION SERIAL INTERFACE

The DUAL Communication Serial Interface found on the motherboard provides
the M20 with one RS 2320 type serial interface and one keyboard inter-
face, The serial RS 2320 interface is used to interface the M20 to a
modem or plotter,

The keyboard interface provides the interface between the M20 system
and keyboard.
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1.2.70 CENTRAL PROCESSQR UNIT (CPU})

The M20 uses an advanced 16 bit microprocessor, the Z8001. Some of the
features of the 28001 are:

~ sixteen 16 bit general registers

~ segmented addressing

- hanling of bit, byte, word and long word data

- three types of interrupts: non-maskable, non-vectored, and vectored.
The support logic provides address translation for optimum flexibility in
both hardware configuration and software utilization.

1.2.11 MEMORY (RAM and EPROM)

in the standard configuration the M20 holds 128 KB of Random Access
Memory (12BKB.are located on the motherboard itself) and 8 KB of Erasable
Programmable Read Only Memory (EPROM), also physically located on the
motherboard itself.

All RAMs are dynamic and require periodic refresh. The bit-mapped black
and white CRT requires 16KB of refresh RAM; the 4 colour Display requires
32 KB of refresh RAM; the B colour Display requires 64 KB of refresh RAM,
The Basic Interpreter and Operating System (loaded from mini-floppy disk}
require approximately &4 KB of RAM (loaded from mini-floppy disk). In
the standard confiquration wusually 48 KB are available for programming
use, Of this, at least 37 KB are available for user programs. The RAM
memory 15 expandable to 224 KB by inserting three plug-in boards of 32 KB
each. The RAM memory can also be expanded to 512 KB if three plug-in
boards of 128 KB each are inserted instead of the 32 KB cnes.

The 8 colour Display reguires either twe 3ZKB wemory expansion boards or
two 128KB memory expansion boards. The 4 colour display requires one
32K8 memory expansion board,

The 8 KB of EPROM on motherboard contain:

- Power On Bootstrap

- Power On Diagnostics

Information in EPROM is placed there in the process of manufacturing the
EPROMs . Information  stored in the EPROMs as opposed to that steored in
RAMs does not appear when thr power is turned off.

1.2.12 PARALLEL INTERFACE

The Parallel interface provides the M20 with one Centronics-like parallel
port for connecting a printer. A printer may be one of the following:
Printer PR 2400

Prirnter PR 1450

Frinter Pr 147

Printer PR 1481

Printer 2300
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1.2.13 TIMER

The timer is a programmable device that has three independent chanpels.
Two of the channels are used to set the keyboard and printer baud rates.
The third channel is available to the user and can be programmed as an
interval real-time clock.

1.2.14 OPTIONS

The aptions on the M20 are:

- 1EEE 488 Interface Board

- TWIN RS 232C Interface Board

- Alternate Processor Board (APB} 1084

All of the above options may be plugged into slots J3 or J4 on the moth-
erboard.

1.2.14.7 1EEE 488

The 1IEEE {Institute of electrical and Electronic Engireers}) 488 board
provides a means to transfer digital data among a group of instruments
and system components. As implemented in the M20, the IEEE option con-
sists of a plug-in miniboard containing six integrated circuits providing
TALKER, LISTENER and CONTROLLER functions plus line transceivers. Tt can
be wused with systems that use a byte-serial means of data transfer.
These interface functions are described below.

LISTENER - A device capable of receiving data over the interface when
addressed. Examples of this type of device are printers, display dev-
ices, programmable power supplies, programmable signal sources and the
like,

TALKER - A device capable of transmitting data over the interface when
addressed. Examples of this type of device are tape readers, voltmeters
that are ocutputting data, counters that are cutputting data and so on.

CONTROLLER - A device capable of specifying talkers and listeners for
data transfer. Examples of this are computers like the M20.

1-12 4100380 v



y

i ne ‘ o 1K |

I

IU il Wik iz

-t —

]

daaze T

Fig. 1-10 T1EEE 488 Board

1.2.14.2 Twin RS 232C Interface Board

This interface board provides two communication channels with both RS
232C and 20mA current loop option. 1t supports asynchronous and synchro-
nous communication and varicus BAUD rates are easily programmable for
each channel, The use of an intelligent interrupt controller enables a
real type of software capabilities. The board is provided with capabili-
ties of both receiving and transmitting the transmit and receive data
clocks for the synchronous communications. The board tan be configured
as follows: .

2 RS 232C Channels

2 Current Loop Channels

1 RS 232C Channel and 1 Current Loop Channel
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Fig. 1-11 Twin RS 232C Board

1.2.14.3 Alternate Processor Board 1086

The Alternate Processor Board (APB) 1086 is a plug in board which allows
the M20 to execute software writter for an Intel B08& microprocessor.

The purpose of this board is to support the
operating systems;

CP/M Bb

M5-D05

1-14

follewing two widely used

4100380



Tl
v u1 ua ce EXN TR Lk
=1

e ] 0 lan
o } e G U e U

ce

° [[Fassza 3 [Farsss 4 | ETR IR RYIYTTIN S mo
I TALS 245 s G .
E"[] m_[]cll (3] O w22 CLE BT ¢ buu IunlD T

Fig. 1-12 AFB 1086 Beard

1.2.15 POWER SUPPLY

The M20 power supply is housed in a metal case inside the Basic Medule.
It provides the correct power source to all L1 M20 circuitry. It is a
switching type of power supply. A voltage selector jumper is present in
the power supply. This jumper selects one of the following AC line input
veltages: *

100 - 120 Volts A.C.

200 - 240 Volts A.C.

Fig. 1-13 M20 Power Supply
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1.2.16 EXTERMAL HARD DISK UNIT

The external hard disk unit is an optional feature which can be added to
an M20 with a configuration of 2 minifloppy disk drives. 1t resides in a
seperate case placed beside the M20. The H.D.U. module include:

- the XU 5005 5.25" Hard Disk Unit

- a power supply unit which provides power to the HDU

- a smal] interface board IF142

Fig. 113 The MZ0 with the Extermal Hard Disk Unit Module

The aim of the external H.D.U is to increase the disk capacity of the M20
by another 11.25 Mbytes {unfermatted). )

The external H.D.U. is connected to the M20 via the Hard Disk Controller
60223 which resides at the bottom of the floppy disks assembly and via
the transition board which plugs into the comnectors J3 or J4 of the
motherboard. These +two boards are the same boards used to interface the
internal hard disk unit to the M20 although two modifications have to be
made on gach board.

The H.D.U. module has its own power supply unit and does not use the
M20's power supply.

Also an LED on the front of the H.D.U. module is present to indicate that
the disk unit is selected,

The function of the interface board 1F162 is to inhibit any data to be
written on the disk drive while the M20 is being switched on or off.

The software and diagnostic procedures relative to the integrated hard
disk unit are still valid for the external hard disk unit,
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1.2.17 TV ADAPTER

The TV adapter is a device which permits the connection of one or more TV
sets to the M20. It can be used with the PAL system (in Europe} as well,
as with the NTSC system (in USA).

Its principal characteristics are as follows:

NT5C VERSION

1, Video resglution 256 dots x 200 lines
42 characters x 19 lines

2. TV signal NTSC format
3. TV set 525 cycle/60 Hertz
PAL VERSION

1. Video resolution 256 dots x 232 lines
42 characters x 25 lines

2. TV signal PAL format
3. TV set 625 cycle/S0 Hertz
The minimum number of celours that can be visualised at a time is 4 while

the waximum aAumber is 16. The choice is done from a palette of 512
colours.
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2. INSTALLATION ANO UPGRADES

2.1 INTRODUCTION

This chapter deals with the site preparation, environmental requirements,
installation procedures, printer jumper charts, upgrades, jumper charts
for the various boards and motherboard, and connector descriptions.

2.2 SITE PREPARATION

The M20 operates reliably in a typical office envirenment but it is
impartant to adhere to the following points when choosing a suitable
site;

1) THE M20 SHOULD BE PLUGGED INTO AN EARTHED POWER SUPPLY. Unearthed
machines do not work properly and can be a safety hazard. 1f the M20 is
not plugged into an earthed circuit one can experience:

- improper program operaticn

- unreadable disks

- expensive machine damage

The M20 should when possible be 1isolated from scurces of electrical
noise, and from devices that can cause excessive woltage level varia-
tions. Some common sources of electrical noise are:

- air conditioners, fans and large blowers

- transformers and alternators

- large brush type or induction motors such as theose used on elevators

- radio and TY transmitters, signal generators and high frequency secu-
rity devices

Note: Some of the normal small office machines (typewriters, small
copiers, calculators etc) are allowed on the same line provided that they
do not cause excessive interference on the line,

2) The M20 should be placed in a relatively dust-free place. Airkorne
dust, dirt and smoke can cause excess wear on moving surfaces, short and
open circuits (especially in the presence of high humidity} and read/
write errars on the disk,

3) The M20 should be placed away from heat and direct sunlight. Unusu-
ally high temperatures coupled with low humidity can cause static prob-
lems.

4) The M20 is cooled by a fan at the rear. This area must be kept clear
of papers or other materials that would obstruct air flow.
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2.3 TINPUT AL ELECTRICAL CHARACTERISTICS

The M20 input electrical characteristics are listed below,

1) Monephase, alternating valtage with the follewing nominal veoltages:
100 to 120 Volts or 200 to 240 Volts. The wolitage ranges are jumper
selectable in the power supply itself,

2) Permanent driftings of input veltage; +10%, -10% {onsequently the two
ranges of operation are: 90 ¥olts to 132 Volts; 180 te 264 Volts.

3} Nominal frequency : 50Hz or 60Hz with the same model without any wvari-
ation.

5) Frequency driftings +5%, -5%

2.4 QUTPUT DC ELECTRICAL CHARACTERISTICS

YOLTAGE TOLERANCE CONTINOUS CURRENT MAX RESIDUAL
MIN/MAX RIFPLE

+ 5 Volts 5% 3.3/8.9 Amperes 50myp-p

+ 12 Volts 3% 2.0/6.2 Amperes 100myp-p

- 12 Volts 5% .03/.7 Amperes 100myvp-—p

2.5 ENVIRONMENTAL REQUIREMENTS

Operating Environment:
temperature: 10 degrees t¢ 40 degrees Centigrade {50 to 104 F}
relative humidity: 10% to 95%

Monoperating Envirorment
temperature: 5 dgrees to 45 degrees Lentigrade (41 to 113 F)
relative humidity: 5% to 95%

Heat Dissipation: 140 watts (477.7 BTU/hour)

2.6 PHYSICAL CHARACTERISTICS

WETGHT

Basic Module:

with one mini-floppy disk drive 9.2ZKg (20.241bs)

with two mini-floppy disk drives 11Kg {24.21bs)

with one mini-floppy disk drive and Hard Disk 11.6Kg (25.61bs)

Display: 9 Kg (19.8lbs}
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PHYSICAL DIMENSIONS
Basic Module:
Width: 43cm (17.2in}; height: 15.5cm {6.2in}; depth: 51.9em (20in)

Display:
Width: 33.4cm {13.36in}; hight: 26em (10.4in}; depth 31cm (12.4{in}

2.7 INSTALLATION

This section describes how the M20 computer system should be installed.
Te ensure a smgoth, easy set-up one has to adhere to the fellowing
instructions carefully.

Z.7.17 CONNECTING THE BLACK & WHITE DISPLAY TO THE BASIC MODULE

The Black and white Display is connected to the Basic Module by means of
a single cable. One end of this cable is already fastened teo the
display. The other end has a connectar with two screws at the edges.
This connector fits inte the edge connector at the rear of the Basic
Module as shown in figure 2-1., This edge connector on the motherboard is
J5.

Fig. 2-1 1Installing the 8/U Display

The connector at the end of the cable is referred to as P5., The
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connector P:5  cannot be fitted the wrong way as a plastic key inside the
connector prevents this, The two screws at the edge of PS5 are then
tightened so as to firmly seat PS5 into position.

2.7.2 CONNECTING COLOUR DISPLAY TO THE BASIC MODULE

The colour Display is connected to the Basic Medule by means og two
cables:

- Power Cable (&}

- Signal Cable (B}

See figure Z-2 below.

CONMECTOR 1 |
CONNECTOR 3

) ﬁ_: U ;J

CONNECTOR 2

Fig. 2-2 1nstalling the Colour Display

Onz end of the power cable & is already fastened to the Basic Medule and
exits fram the bottom hole to the left of the OM/SOFF switgh at the rear
of the Basic Module. The other end of this cable plugs inte the top con-
nector {connector 1} at the back of the Colour Display. One end of the
signal cable (connector 2) has a connector with two screws at the edges.
This connecter 2 fits into the edge connector at the rear of the Basic
Module. This connector cannot be fitted the wrong way round as a plastic
key inside the connector 2 prevents this. The two screws at the edge of
connector 2 are then tightened with a screwdriver se as to firmly seat
the connector in position.

The other end of this signal cable has a connector {conmector 3) which
fits at the back of the Display. This slot has two locking springs to
clamp connector 3 firmly in position.
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NOTE: For 4 colour systems 1 colour memory expansion board must be
plugged 1inmto the M20 motherboard. For B colour systems, 2 colour memory
expansion boards must be plugged into the MZ0 motherboard. See the table
below,

COHFLEMATLON 21«=22 | KteE=¥2 | E1-E-F2 | v1=v-vZ | wh=w=w2 | W1=f=Hz | 21 = 2B | %2 = X7 | A2 = X6 | @23 000% UBS &

M WITH QUT
ANT ERFARSTON z- | e-kz | E-Et D wav1 | wewz | HW-mW1 | oEf o brE 105 PRESENT | ore
BOARCS

LEASY BWE BrW
LE¥B EXPANSION
BOMRD

o=t E-kZ| E-El

!

R PO WITH AT | N
] w - N m - Ml " DFF GFF QFF P Il PRESENT | pre
|

WD W1TH AT
LEAST DHME B/W
1ZEkE ExPANSION | T - 11 K - Kl E-El Y- vE W - Wl mn-n ' Dk TFF QFF 10s MET oH
BOWRY : FRESENT

R0 WITH ONE
I2KB Ch| BUR
L

th COLOUASY

-1 L - K2 E - E1 v=a W- Wz " o-m arf OFF N T f{y PRESEWI CFr

|
1

M 20 WITH GNE |

1289¥B COLUR 1

BOART

t4 cOLOURS]

-t K-kl E-E1 ¥ WE Wo- Wt " - w3 GFF L] aN " oris wOT aN
FPRESENT

W20 WET4 el
3zKm <OLLuk
BOARDS

¢8 COLDURS)

-1 K - K2 E-EZ LER) | M- oWz LI Ll aFr o ; 10» PRESENT . CFF

R0 WITH TWg
178KR COLOUR
BOARDS

o8 LOLORS)

an an b s | lis wart o

- K-kl E - E2 W W -l m- oMz
| I PRESENT
]
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2.7.3 CONMECTING A PRINTER TO THE SYSTEM

Parallel printers are connected to the M20 via the Centronics-like paral-
lel interface, The jumper charts for the five types of printers are
given in sections 2.6.3.1 to 2.6.3.7. The cable used for such a connec-
tion is the same for all printers. The connector on one end of the cable
plugs into the edge connector of M20 J&4. This connector on the end of
the cable has two screws at the edges. The other connector at the other
end of the cable fits into the connector at the back of the printer. The
connection to the M20 is shown in figure 2-3. The mains cable of the
printer has to be connected to a suitable power outlet. AFTER ONE HAS
VERIFIED THAT THE VOLTAGE IMDICATED ON THE STICKER OF THE PRINTER INDI-
CATES THE SAME VOLTAGE AS THE POWER OUTLET GOING TO BE USED.

fFig. 2-3 Connecting Printer to Basic Module

2-6 4100380 V



Z2.7.3.1

A100IRD ¥

THARACTER
TYEE JUMPERS
T RBIT
E ] W
(USASCITS £
8 BIT
katakana) | FE—H AM

02 4[]}

PR 2400 GOVPA Jumper Settings
INTERFALE
TYPE JUMPERS
CENTRONLCS BE—= D0
AGR—E  LC
B B—Ho
DATA PRODULTS
. A [} _!
T508
P
i H i
]
‘ y [ED I
. |0 Oy D
i GOVPA
1
NAT TONAL T801/8 (G0vAR)-
CHARACTER SET 1 3 4
ISA ASCTT Oo|lo | o
" FRANCE
HOAWAY S DENMARK a
SRRIN o
GT. BRIT&IN o o
PORTUEAL o.
— "
CERMANY a a
SWEDEN: ETNLAND O | a )
. KATAKANA (] ol
L

O - oiPsWITiH oW

SERVICE MANUAL

: T508 (GIVPA)
I 2
| S0LD LF aN
I
R+ LF OFF
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2.7.3.2 PR 1450 Jumper Settings

Board BAQSS

OPTIONAL VARIANTS 1508 NATIONAL FSUB
1 2 3| 4l 5 [ CHARACTER SET [ 1 2 3| 4
NAT USED - SPAIN oo
BUTO LF ON ] i INTERNAT IQNAL o ] ] o
AUTO LF OFF . BERMARY Ola| o
| WobLLO 4" (W] _I‘J ) PORTUGAL o ol no
| MODULD 85" " o penmark/norwat | O | O o
MOBULG 11" O FRANCE a o
;
motuLo 12" . ALY D o
16.6 CHAR/INCH . u] E SWEDEN/FINLAND w]
B 'I‘EI‘ICH.!R”!_‘.'IINIIC;-i_ . &T. BRITAIN oo
PRINT 111 o] USA ASCII o [u]
IGNORES UNKNOWN ) : SWITZERLAND alolo
CHARBCTER :
O - CIFSWITCH ON O = DPIPSWITCH ON

pIPSWITCHES TSxx E PONxx

POSTZIONE "¢/

J158/2

POSIZIONE "0" INTERUTTORE

' SWITCH OFF

OFF

POSIZIONE *'1" INTERUTTORE DN
Cl E POSIZIONE "1" SWITEH ON
1508
TSes
J168M
SWITCH JUMPERS FUNCTION
BOARD BDAOGSG 1 3 GIRGNISTIC FOR
115871 PARALLEL VERSION
-4 DIRGNOSTIC FOR
SERIAL VERSION
t-2 A BIT FORCED TO ZERD
J158s2
3I-4 2 BIT OF THE LINE
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Board BAQ&D

SET GRAFICO-VARIANTL NAZIONALI PON 02
Graphic Set-National Variants 17 8 3 4
LINEA INTERNA1¥0N&LE ENEIE
International
PON 01 GERMANIA
0 ra g 1l1f1|0
€rman
JLIMPE" L] pon @ -
5 FORTOGALLG 1ot
Fortugal
son 03 ]
SP.RGINA 1i110la
fpain
DANIMARCA - NORVEGIA 1ol
Dermark = Norway
: FRANCIA wlali1lo
JUMPY E: France
.
TTALLA 1latola
Itaky
SVEIIA - rJ'..NLnNDIﬂ 1lolala
FIASTRA Ba (60 Sweden - finland
REF;NO UN%TO olil1la
united Kingdom
Uss = ASCII
WARLANTI PRESTAZIDNALL PaN 01 Usa — ASCII gl|1q0]*
Uptiomal Yariants 12 3 4 r———
SVIIZERA
T ol1]|1
MRoULG 4" Ly T Switzarland
Module 4"
HoDULY &.5" o 1
Module B.5" :
" I
MObULD 11" T o -
Module 11" | VARIANTI PRESTAZLONALI PON O3
! Opriopal varbants 1 2
MoDULD 12" 0 £
Module 12" u i IGNORA CR ON BiE
Y IGHORE CR QFF
16,4 CAR/INCH |1 p g
— 1 ALTO LF OH !
10 CAR/IMCH © o
T T AUTG. LF QFF o
STAMPA TII - Prirt 111 L
IGHORA CAR_SCONDSCIVFQ !
Ianores wnknown char. 0 HE
DBIPSWETCHES Tiex £ PONux
FONTICELLO | PONTICELLATO  IN FUKZIOME
Jumper Jumper Canmettian Furcticn
13 DIAGNGSTICA PER VERSIONE PARALLELR -
Disgrostic for Paraliel Version POSIZTONE 0
Jump 1 - INTERRUTT. QFF
3.4 PLAGHCGSTICA PER VERSIONE SERIALE “0" position
Diagrestic for Serial Version cwitch OFF
1 -2 B2 BIT DA LIMER +
8+h pit from ine PGRIZIONE 1"
Jump 2 " " INTERAUTT. DN
-4 32 BI7 FORZATG & IERD 417 pasition
2ih bit farced te zero switch an
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2.7.3.3 PR 1471 Jumper

Settings

3

SMALL EQARD

|

1FQ02

—

b ars o |
amir: =] :
|
O GIPIMITén oK
BLISE - BAXST
Foams Caep IEht]
1 2y 4
SipAME 3T 0 PRIGEARR NG !
S . P
SPLLER. FIRME o
e FaAms
Tahs 3
I ramms 4
FoAms 5"
Fpans A7
J— 3
— [
o!
i P
' a,
o [+
| S |
oo’ a:
[ELLAREY o o
AN 1% o ‘D o
[ITCHRR g o , o,
foemy A6 i“ln Dlui

= nIawiTie oM

OF T ITRAL AR IARTY

HALE? - 34057 '
re !

a

F
3 oarTER

A7ARG D1GNAL EIR
LN KRN §ERERCTES

Lt AFTp v

3~

e 3 | ‘a

O = :FsdITte Th

NATLOHAI CRARASTER SFT

SPATN

ULk agEEl

CNTERMAT 10RA

RN

PORTLGAL

SWEDBENF N Akt

SuT{EAL ARG

CET. BRITADN

T Uz asCied

TUSESLAYVIA

I ZELANR

AN

RESEAVER

T
olalp|o n|nfn =]

O = BIPSMIT(H Gh
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2.7.3.4 PR 1481 Jumper Setti

ﬁ SCELTA).
{ SU PIASTRA INTERFACCIA 1F002
he Interface Board IF002
SET GRAFICO = VARIAM
Graphit Set - Countr
AL T0ME
€
— JANSIOME RAW DI LINEA
(cAT 300) eaT 3010 Az
o non 8 e Memory Capacity
U.S.A, ASCII Sr. SEGRALL 34 1808 .
st Sigrais on TEOR
INTERNATIOMALE
Intarnatfonel — - o - iy
CERNANLA
fH— RUSSIA 2 -
PORTOGALLO
Portugel -
TPAGHA SET GAAFICO
Seatn Graghic aet
BANIN. /NORY, RISENVATD -
enmark/Norval Serrrved
FRANCIA NISERVATO
france Reserved
ITALLA RISERVATO - FORMATO CARATTERE
itity Reserved Character Format
SVETIA/FINLAN, GRECTA
Swedan{Finland Greece T
FeITIEMA o WY Bl oCeeRLL Bigral o TSO7
Switzeriond ot Bit s,
GRAN BRETAGNA S
. Britain RuEATA 7= - o
RI3EEVATO L o o
U.E.A, AstI Baaarkd L]
JUGOSLAVIA LT GMAFICO
lugeslavia Graphic set
ISLANBA RISENVATE ™
Leeland Beserved
GIAPPONE RISERVATE
Jupan Weserved
nISERVATE RIsERYATD T
Berrreed Sererved
I
I
VARIANTI PRESTALION |
Operational Varian !
TIPD INTERFACCIA '
Interface Type
VARIANTE
Variant [ 00'] " TI08-3w4
w1 L
5 o~
FORIA TR 50RO
ROVIMENTO CARTA o e | DATA PROSUCTS o
Carringe return -
after Line foed
CORPATTA RESEASSIO
PER CARATTERE BCOMOSCINTO |
Bessage packing in T—
svent of unchnown charscterf
vov. | Dam | mov. | Dew |V -
FORIA-LF BOPO CH
Line feee after — | =L -
carrisge return o N loghe
2/2 1/2
: = POMI LOCALE PER BELL Codos
=
[ Lotal Tor bell cose S b | ey i et ;I_‘.‘_‘
6i2i7i4:6: lu
5 e e e ———
PRINTED IN ITALY BY OLIVETTI MKTG/DT - IVAEA
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PIASTRA GOVERNO BAD6GS
Control Board BAD&S

“'Cl[ﬂﬂ Soooaoo

[ movoooo

CERTEEET
{18

: Bl
u Ly

§

T
LR
= o Fgo

7
(INY)
==
1

ey
il

]
Ly

PREDISPOSIZIONI SU AL110
Presetting on AL110

TENSLONE RETE ns

ains Voltage L110 s
200 - 240 VAC : B

100 - 120 VAL 3=

AL110

N oglo Codice

w | St

272 |&iz]ris 611 [ul

2-12
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Z2.7.3.5

PR 2300 Jumper Setting:

ILPRESENTE CANTELLING DEVE ESSERE COMPILATD
ALL'ATTO DELLINSTALLAZIONE RE XN
CORRISPONDENTA DELLA CONFIGURAZIONT SCELTAI

THIS CAND SHOULD B COMPILED DURING INSTALLATION
PENTER “X~ MEXT TO CONFIGUNATION CHOSENI,

WELEASE
FIRMWARE RELLAST

GENERATORE CARATTERI
CHANACTERS GENERATOR

PREDISFORIIG o & z
PRESETTING 4 _

gRITL

PONTICELLI

MODALITA SCAMBIO DATI
DATA EXCHANGE FROCEDURE

COW 0 SENZA PROTOCOLLO

WITH OR WITHOUT FROTOCOL

PROTOCOL MOT SELECTED .
COR PAOTOCOLLD
PAOTOCOL SELECTED
PROTOCOLLO ETX - ACK ors
ETX - ACK PROTOCOL e
PROTOCOLLO XOM - KOFF oFF
XO% - KDFF FROTOCOL |

1
SENZA FROTOCOLLO o
OF:

SN 75/1

|

PREDUSPORITION! SPECIFICHE PER RS 100 C
WPECIFIC PROGR AMMING FOR RS 733 C

GEETIONE SEGNALI DI INTERFACCIA
WOMALS INTERFACE MANDLNGD

€ FORNIECE CTS iCLEAR TO SEND
U GIVES CTS IELEAR TO SEND|
UC MON FORNISCE CTS
U DORS NOT GIvE CTS
SEGMALAZIONE DCCUPATO SU TD
ITRANSMITTED DATAI
DECUPIED DM TD .
SIGMALAZIONE OCCUPATO SU MEVERSE oS
CHANNEL
OEEUFIED D& REVERTE CHANNE L
MICEVITONE RS 7I7-C $ELLE o
MECEIVEN S LECTION ON 5 737 - €

A3 733-C SELEDIONATO
SELECTION ON & 133 - C

Bagus nd

mr{ 1

Codce |

-
4i211:5:6 141 ]H| H
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|JI|JI}I ammazione genonca - GEH(‘!JJJ}JW'IHHHN..
MODOU DI FUNZIONAMENTO Jasa VARIANTI PRESTAZIONALI 1054
OPERATING MODE 1GO892) OPERATIONAL VARIANTS (GO0B2)
INVIO BREAK ALL'ACCEN
TESTSTAC SIONE (240 msec |
STAC TEST BREAK GENERATION UPON 4-20
SWITCH-ON (240 myec.]
TEST CONTINUO (VRP 40) ;
FREE RUNNING 4.17 CONTINUOUS TEST (VAP 40/ 42
FULL-DUPLEX — PROCEDURA FORZA CR DOPO MOVIMENTO
DI COLLOQUIO 4.8 Cf“;‘»‘ _W:Pf@n'r s 422
FULL-DUPLEX — PROCEDURE iy S B A
PONI LOCALE
PER BELL (VRP 60) s .23
LOCAL SETTING FOR 20
BELL (VRP B!
FORZA LF DOPO CR INAZ40!
XON -~ XOFF (FREE - RUNNING! 4.18 19 LINE FEED AFTER 441
CARRIASE AETLRN
FORMATO CARATTERE 1054 VELOCITA' SCAMBIO DATI 1054
CHARACTER FORMAT 1GORaZ) DATA EXCHANGE SPEED 1GO082:
7 bit 110 BpS
7 bit =3 118 biss wr sacond
A = 1A 2B 4.13.15.18
PARITA PARI 150BpS 4 16
EVEN PARITY 5 (5]
PARITA DISI
opo pTawrv FARS 4-10 200BpS 4.13.15
SENZA PARITA 3008p5 4. 15
WITHOUT PARITY 4.9 4.15
R a-12 i 41316
1.5 bit di STOP 1
155708 bits amn i a-1a
gsh;:og.nfﬁm - 18008p5 4.14.16
23M0BeS 4.15-18
4
BOO BpS 4.14.15
5600 BpS R
TRASFORMATORE T362 TRASFOFIM#TOHEJ;:*N
T FOR: RT3
TENSIONE RETE |- TAoAon O 1262 TENSIONE RETE (-T2t i
MAINS VOL TAGE mNNEcr'?-gN PONTICEL MAINS VOLTAGE CDNJli'ECfI'D-'\r PCA’:L'CE L
= ==-] LARE IR L
FASE1[FA: FASE | |[FASEZ
S (e JumPER lpraser|prases JUMPER
100V — 60 Hz 1 3 4-82-7 100V — 50 Hz 1 3 4-82-7
115V - 60 Hz 1 5 6-92-7 120V - 50 Hz 1 5 6-982-7
220V - 60 Hz 1 ] 6-7 200V — 50 Hz J 8 4-7
220V - 50 Hz 1 8 6-7
240V - 50 Hz 1 ] 6-7
Bescriont PRA30  (CON ALI 254) Mov | Dwa | Mov | Dwa "T-( g™
Az, N9-3&2
PIASTRE . AT633 - GOQYZ — IFO63 Teue | W oo
BOARDS fogho N*
| Codice St
CARTELLINO DI SPECIALIZZAZIONE "
Specialization Cara B 6 5 B B 2 Z x x
I—

PRINTED IN ITALY BY OLIVETTI METG/DT - IVREA
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SN 75/2

Programmazione specifica per 20/60 n
Specifec programming for 20/60 mA CURR

MODALITA' SCAMBIO DATI
DATA EXCHANGE PROCEDURES

DI COLLOQUIO
FULL-DUPLEX — PROCEDURE

FULL DUPLEX — PROCEDURA

XON - XOFF (FREE RUNNING)

N.B.: Scollegare il ponticelio 34

Disconnect jumper 34 - 35 on AB54,

e DIPSWITCHES ON

TX ATTIVO 20 mA
ACTIVE TX g miA

TX ATTIVO 6@ mA,
ACTIVE TX 6@maA

Tx PASSIVO
PASSIVE TX

RX ATTIVO 20 mA
ACTIVE RX 20ma

AX ATTIVO 60 mA
ACTIVE BX 60mA

RX PASSIVO

PASSIVE RX

oo 4 Q t90 a4 oo
I
222852388838
s U R R R EES S
HBIREEE R R EIEIE R
2 o1 I I O T e
f28242sg<s822a]
SEEE8ER3I5853
E))o—-l-&i-wn:u:qum
-35
E DIP-SWITCHES
P—
T509 - TS08
B
MEN1Z |1f[2] P2
TRADO [3([a]| REDA1
> SESHO |[sfre| M
RxDAY [7fle] ™
TINA gffa] T
‘ RecHO [nf2] T
Thea [afa| Ti1208
Ti03a  |sfe| Ti0BA
Tiosa  |vfs| Ri2sA
R108A s flao| RI07A
| R10BA  [21]l22| R104A
| T126A [23fl2a] mi21A
A [PUNTI 4 -3 -44)
O NUMERO DE| PUNTI DI MAS.
LIA DI RAGGRUPPARE TRA LO-
E) PIU' SEGNALI DA COLLEGA
NS4 -3 -44)
SMALL NUMBER OF EARTH PINS
HICH ARE TO BE EARTHED SHOULD
| CONNECTED.
Codice o | Suft

N logiia
212

g8 6 08 JOR AN
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2.7.4 CONNECTING TO AN AC SOURCE

The power switch on the Basic Module as well as the power switch on the
printer should be off. The AC mains cable exits from the rear of the
Basic Module. This cable should be connected to an appropriate power
outlet, AFTER HAVING VERIFIED THAT THE VOLTAGE INDICATED ON THE STICKER
AT THE REAR OF THE BASIC MODULE INDICATES THE SAME VOLTAGE AS THE POWER
OUTLET TO BE USED. Two wire extensions should not be used.

2.7.5 SWITCHING ON (CPU 1042)

Insert the system diskette in one of the disk drives. The power switch
on the Basic Module can now be switched on. The Light Emitting Diode
(LED) on the keyboard should light up. 1If the LED does not light one has
to immediately check the power outlet. 1f the LED is on, after about 8
seconds the following should appear on the display:

M20 system configuration:

total memory size: XXX kbytes

user memory size: XXX kbytes

display tpe: Black and White or Color
disk drive(s): X ready

L1.M20 PCOS VER. XX

This means that the Power Up diagnostics have run successfully. Power up
diagnostics which are run automatically after switching on or after push-
ing the RESET button verify that enough of the M20 functions are operable
to allow the running of additional diagnostic programs. If the power up
diagnostics do not run to completion an error code should appear on the
Display and on the printer. Refer to the power Up diagnostics chapter
for a detailed account of these diagnostics.

Turning the printer on and off while the computer is 1in use may cause
abnormal operation and the computer may 'hang up', requiring the user to
reset the system. 1t should be pointed out to the customer that he
should not switch on and off the system unnecessarily. Should something
go wrong during the operation of the system, the user should first press
the Control key in conjunction with the RESET key on the keyboard. 1f
this operation has no effect the RESET button located at the right rear
side of the Basic Module should be pressed.

2.7.5.1 Procedures To Be Followed When Installing Hard Disk Systems

This section describes the procedure for installing PCOS on a hard disk
M20 system. This section covers both the first installation and also
updating the hard disk drive with a new version of PCOS.
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The first thing to do is format the hard disk drive. To format the hard
disk drive you must first load PLOS from the diskette you received with
the system. Do this by inserting the PCOS system diskette in the floppy
disk drive and turning on power to the system. Press the 'f'" key on the
keyboard before the two beeps are heard. This causes the Bootstrap ROM
to leoad PCOS from the floppy disk rather thanm from the hard disk. This
is necessary because there may be older versions of PCOS or test programs
remaining on the hard disk drive from the Manufacturing Test process.

After PCOS is loaded type "vf 10:". This tells PCOS to run the VYformat
program and to format the hard disk drive {drive 10)., vformat will tell
you each cylinder on the hard disk that is being formatted.

When the Vformat program is complete {as signified by the message Format-
ting Complete}, the next step 1is to put a bootstrap file on the hard
disk. Do this by typing "ps 10:". This invokes the Psave utility to
install the current wversion of PCOS on the hard disk drive. When the
Psave utility is complete it wll automatically re-boot the PLDS on  the
hard disk.

The next step is to copy all the PCOS commands to the hard disk drive.
This is done by using the PCOS Fcopy command. To copy all the floppy
disk files to the hard disk type "fc 0:* 10:". The Fcopy will copy all
of the files from the floppy diskette to he hard disk. Below is a
flowchart 1llustrating this procedure,
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'Insert PCOS disk in mini-floppy!
! !

1
1

! Switch on M20 System !

! Press "f' key on the keyboard !
! before the two beeps are !
! heard !

1
1
1
1

' TJype in vf 10: !

1

1

1
' Message: Formatting Complete !
! appears if formatting was 1
! was successful

! INSTALLATION COMPLETE I Type "n',

! !

Question "Deo you want
to overwrite PLOS.5AY

{y,m)?¢
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UPDATE INSTALLATION

1f the hard disk drive has been through the initial installation (as
described above), and all that is required is to place the latest version
of PCOS and the utilities on the hard disk, the follewing procedure
should be vused. Boot the hard disk system and then place the new PCDS
diskette in the floppy disk drive. Type "fc %f 0:* 10:" which will
invoke the Fcopy utility to copy all the files from the floppy diskette
to the hard disk. The "%f" (force) option will cause Fcopy to copy the
files to the hard disk even though the files may already exist on the
hard disk. -

NOTE: THIS PROCEDURE DOES NOT CALL FOR FORMATTING THE HARD DISK AND
THEREFQRE WILL NOT HARM QTHER FILES THAT MAY BE PRESENT ON THE HARD DISK.

2.8 UPGRADES

This sectien deals with the upgrades made in the field on the M20 system.
The first upgrades or installations described include;

- memory upgrade

- 1EEE 488 1nterface Board installation

- Second mini-floppy disk drive installation

- Twin RS 232C Interface Board installaticn

- APB 1086 Board installation

- Colour Display Installation

2.8.7 MEMORY UPGRADE

Materials required:

Memory Expansion Beard

The memory board to be installed {whether 32KB or 128KB type} plugs into
slot M0 on the motherboard, that is the slot nearest the front of the
Basic Module, The first thing to do is remove the Basic Module cover.
This 1is done by untightening the two screws at the rear of the Basic
Module and then lifting the rear of the cover. Ensure jumper X2-7 on the
motherboard is open. See jumper chart tables at end of this section.

1n order to install the memory hoard, plug it into slot J10 with the com-
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ponent side facing the front of the machine.

FIRST EXPANSION
MEMORY BOARD

Fig. 2-4 Installation of memory expansion board

One can also install a second or third plug in memory boeard. The pro-
cedure 1is the same except that the second plug in board plugs into con-
nector J9 and the third plug in board plugs into connector J8.

Finally, reinstall the Basic Module caver.

MOTE: ONE CAN ONLY IWSTALL MEMORY BOARDS OF THE SAME TYPE  i,e. one can-
not mix 32KB type boards and 128KB type bhoards.

2-20 4100380 V



CONFIGLRATION

-1+

I3 | kt-m-kD | EV-E-ED 1 W1-V-WE

Wl -w-ur2

MI-H-MZ § %1 - 48

[FI o

- ks

Wl IS

Ukt h

M 20 WITH 4T
ANT EXFANS[ON
BOAREE

M- Al

OFF

M 20 WITH AT
LEAST ONE B/W
3ZKE EAFANSION
BOART

M 20 WITH AT
LEAST DHME B/
1ZEKE EXPANSION
BOARY

R 20 WITH JHE
BEKR SOLOUR
BALD

4 COLOUAS)

M 20 WITH ONE
123KP COLCUR
BOARD

¢4 COLOURS)

1 K = K2 E = E1 ¥

® - M1

asF

aN

ICs PRESENT

Ifs NOT
© PRESENT

Iix PRESENT

b4l

M 20 WITh TWd
IZKP {OLOUR
BOAREE

8 {OLOURS)

M- N2

oN

[{s HDT
FRESEN|

O

" - N

Ll

UFF

M Z0 WITH Twd
1Z8KB COLMUR
BOARDS

% COLOURSD

* £ - K1

M- N2

O

ON

[is FRESEMT

iu HOT
PREZENT

Ll

4100380 v

SERVICE MANUAL



2.8.2 1EEE 488 INTERFACE

Materials reguired:

1EEE 488 Interface Board

Signal ribban cable which connects board to rear of Basic Module
1EEE Peripheral Cable

The 1EEE 488 interface board plugs into slot J3 or J4 on the motherboard.
The first thing to do is to remove the Basic Module cover. This is done
by first untightening the two screws at the back of the Basic Module
cover and then lifting the rear of the cover.

in order to install the I1EEE 488 interface board, plug it into slot J3 or
J4 on the motherboard with the component side facing the front of the
machine. A flat ribbon cable plugs into the connector J1 on the IEEE
board. The other end of the flat cable has a connector which has to be
screwed to the back of the Basic Module cover. Peripherals are connected
o the M20 by means of a cable {P1C1037} which plugs inte the connector
at the back of the Basic Module cover.

IEEE 438 BOARD AN BE
 PLUGGED INTO ANY ONE
QF THESE SLOTS

Fig. 2-5 1Installation of 1EEE board
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1EEE 483 \ _
CONNECTOR P

Fig. 2-6 1EEE 488 connector at rear af Basic Medule

2.8.3 INSTALLATION OF SECOND MINI-FLOPPY DISK DRIVE

Materials Required:

Mini-Floppy Disk Drive

Signal Ribbon Cable (with three connectors)
Power Cable

Terminator Resistor (preferably 330 ohm)}

NOTE: The right hand disk drive in this manual is drive 0, while the left
hand one 1is drive 1. in other manuals (Mini-Floppy General Service
Manual} the numbering may be different.

The following steps should be followed when installing & second disk
drive:

1) Remove the Basic Module cover by looening the two screws at the rear
of the Basic Module and then lifting the rear of the cover.

Z2) Remove the ribbon comnector from J2 on the motherboard and from J1  on
the disk drive PCB.

3) Remove the power connector from the disk drive connector J2. J2 is

the disk drive DU power connecter and is located near the spindle drive
motor and mounted on the component side of the disk drive PCB.
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J2 (BISK DRIVED
POWER CONNECTOR

J1 (DISK DRIVE)
SIGNAL CHBLE CONNECTOR

Fig. 2-7 M20 with one Mini-Floppy Disk drive

4) Remove the whole metal base of the mini-floppy disk drive by first
sliding the base slightly forward and then lifting the base from the
Basic Module.

5) Remove the metal cover of the original disk drive by lossening the twe

screws on each side. This original disk drive 1s identified as disk
drive number 0, Ensure that this disk drive i1s jumpered for disk drive
number Q. Refer to the Mini-Floppy General Service Manual for further

details. THE TERMINATOR RESISTORS MUST BE FRESENT IN ALL THE UMITS OF
THE DAISY CHAIN.
Replace the metal cover,

6} Remove the metal cover of the disk drive to be installed by loosening
the two screws on each side. Ensure that this disk drive is jumpered for
drive number 1 and the supply voltage jumpers are correctly fitted. The
M20 provides the mini-floppy disk drive with +12VDC ON TWO LEADS. Refer
to the General Service Manuwal of the Mini-Floppy Disk Drive, THE TERMI-
NATOR RESISTORS MUST BE PRESENT IN ALL THE UNITS OF THE DAISY CHAIN.

N.B. THERE ARE TWO TYPES OF TERMINATOR RESISTORS - 150 OHM ONES AND 330
OHM OMES. IF 150 DHM ONES ARE USED, PLEASE REFER TO THE FOLLOWING TABLE:

BOARD ATO&4
DRIVE O: 150 ohm terminater {(only pins 1 and 4 inserted)
DRIVE 1: 150 ghm terminator inserted
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BOARD ATIO%
DRIVE 0: 150 ohm terminator (only pins 1 and 5 inserted)
DRIYE 1+ 150 ohm terminator inserted

Pin 1 is marked with a small dot.

7) Flace the new disk firmly on the metal base. Tighten the screw at the
front,

8) Place the whole metal base with the two wmini-floppy disk drives
mounted on it back again in the Basic Module, There are 6 grooves on the
bottom of the Basic Module in order to ensure that the whole metal bhase
is properly seated.

J2 (DISK DRIVE)
POWER CONMECTOR

11 {D15K DRIVE)
SIGNAL CABLE
CONNECTOR

Fig. 2-8 M20 with two Mini-Floppy Disk Drives

9) Connect the power cable to drive 0. This power cable from connector
J061 on the power supply in the Basic Module plugs into the DC power con-
nector J2 on disk drive 0. J2 is located near the spindle drive moter
and is mounted on the comporent side of the PCB on the disk drive.

10) Connect power cable to disk drive 1. This power cable from connector
JO61 on the power supply in the Basic Module plugs into the OC power con-
nector J2 on disk drive number 1. J2 is located near the spindle drive
motor and 1s mounted on the component side of the PCB on disk drive
number 1. Nete that the two connectors on the power supply nearest the
potentiometer
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are both J0&1 and both provide identical DC voltages to the disk drives.

11) Connect the signal cable to the disk drives. The signal cable has
three connectors: the first one fits into connectoer JZ2 on the mother-
board, the second cne fits into connector J1 on the disk drive 0, the
third one fits into connector 11 of disk drive 1. Ensure that the cable
connector that fits into the disk drive number 1 is oriented so that the
cable exits from the bottom,

12) Install the new front cover of the disk drives.

13) Replace the Basic Module cover,
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MIN1-FLOPPY D1SK
DR1IVE 5.25 LNCH

v

DRIVE O
DRIVE 1

0 JUMPER 1-B CLOSED

DRIVE

TWO LEADS

12 DC ON

JUMPER 2-7 CLOSED

DRIVE 1

PRESENT (GPEN}

84 PON JUMPER PRESENT {CLOSED)

83 PON JUMPER NOT

-8 INSERTED

JUMPER 1

Fig.

2-9 Setting of electronic board AT0&4
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2.8.4 TWIN RS 232C INTERFACE BOARD

Materials Required:

Twin RS 232C Board

Flat ribbon cable

Card Edge Connector

Cable to connect peripheral (s)

The Twin RS 232C board plugs inte either slet J3 or J4 on the wmother—
board. The first thing to is remove the Basic Module cover. This is
done by untightening the two screws at the back of the Basic Module cover
and then 1lifting the rear of the cover. 1n order te install the Twin
R5232C interface hoard, plug it inte slet J3 or J4 on the motherboard
with 1its component side facing the front of the machine. <Consult the
jumper charts section for the exact location and function of all the
jumpers present on this beard,

4 40 flat ribbon cable connects the Twin R5232C board to a small card
edge PCB which 1is fixed to the rear of the Basic Module cover by two
screws, The peripheral cable then plugs into this card edge PFCB.  There
are three different types of cables to be used depending on the type of
peripherals connected.

Cable 1 (CAV030) - for 2 peripherals using both RS 232C interfaces

Cable 2 (CAV031) - for 2 peripherals using both current loop interfaces
Cable 3 (CAY029) - for 2 peripherals, cne using R 232C interface, the
other using current loop interface.

Cable 4 {CAV¥032) - General Purpose (able

The current loop section of the cable is composed of 4 bare wires which
have the fallowing colours:

White - TCLO1 {transmit currant loop channel 1)

White/Red - TCLO2 (transmit current loop channel 2)

White/Black - RCLD1 (receive current loop channel 1)
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White/Brown — RCLOZ {receive current loep channel 2}

40 PINS EDGE
HERDER COMNECTOR

TWIN RS 232

BOARD
¢
‘l 40 PINS /
)7 10 s FLAT CABLE 40 PINS
CONNECTOR CONNECTGR
. I3 ar Ja
M20 MOTHER BOARD M20 BACK PANEL

Fig. 2-11 1Instalfation of Twin R$232 C beard
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2.8.4.1 Jumpers

POAT 2 RM PORT 4 RA
[ FDOAR

] EECCH

gy LT ]
T H D000 D0 00 0

L
o oy O

ik
i

( i i

TR PMM
POAT 2 TX FORT 1 TR

Fig, 2-12 Twin R5232C Interface Bopard

The TWIN RS 2320 Board is jumpered by Production to work in the following
manner:

Both Channels:

RS 2320 with inmternal transmission clock, with external receive clock,
with DSR and DTS active, in synchronous mode.

Jumpers always closed:

A-A, B-B, A-C, D-E, 1-K, M-L, P-N, 1-G, 1-H, 1§, 1-T, 1-U, 1-Z, 1-X, 2-
R, 2-¥, 2-W, 2-Y, 1-3, 4-5, 7-8, 9-10, 11-12.
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2.8.5 INSTALLATION OF APB 1086 BOARD

Materials Required:
APB 1086 Board
Anti-disturbance shield (if no other board is plugged into J3 or J4}

In order to install the APB 1086 {G0246) the following steps are neces—
sary;:

1) Remove the M20 Basic Module cover.
2) Remove the keyboard and the mini-floppy disk unit assembly.
3) Check the motherboard release level.

- To upgrade systems with level '0' motherboards the procedure 1s shown
in the table below:

! POSITION ! REMOVE ! INSTALL !
- - - -1
[NV | ! EPROM PA &1 1.0 ! EPROM PA77 2.0!
! ! H15T 1 H158T !
! ! code: 335596P T code: 3362971 1
tee !
tb1s ! EPROM PA 62 1.0 ! EPROM PA78 2.0
! ! L1sT ! L15sT !
! ! code: 3355970 I code: 3362980 !
l-- -———=!
!

4 I Jumper ZA-2 ! Jumper ZA-1 !
1

- To vpgrade systems with level 'CP' motherbeoards consult the following
publication: BIT code 3B74277X15

4) Reinstall the keyboard and the mini-floppy disk unit assembly.

5) Insert the anti-disturbance shield {code 336174 ¥) as shown at point A
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in the figure below.

Fig. 2-13 Installation of the APB 1086

&) Insert the APB 1086 {G0246) in the motherboard slot J4 as shown in the
figure above.

7) Reinstall the M20 Basic Medule cover.
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Z2.B.6 TINSTALLATION OF COLOUR DISPLAY

Materials Required:

Colour Display
Power Cable
Signal Cable

Two Colour Memery Expansion Boards (for 8 colour systems}
One Colour Memory Expansion Board

8oard MI204

The procedure for iné?alling the Colour Display is as follows:

13 Install the Board M1204 in location US7 em the motherboard.
| =S . B |
EBJT_F}m = EEDC 5 E{ > ri [:::P}
wma etz “LST‘ G kt L 2umn (I - WKI7a ('rJ MK ATO00 %Y
- 0_43..‘ ;<_> Rl ] O’Cbg 4 y — P
ik 2322-?“““ e : .
i BIS1A hal =S T ] g ‘“Lti““ :_ ‘@_ ~1 MRITDOY (U MKI7000 %IA
: ..I. _’m_! 'W‘ I“u‘u i Ir e < :.___ - -f;
r-_-‘._ ' : Ty Mo 7::5:1:_« ul_i:u_j- - P
Qe R ERTY Unawssin § = Sr3 7 wemm ) wamm Y
{ ," < £ Ton e I @ K N "__:
s P | DR e ‘—U57 P TLEE A om w7
iz F=1 "o o Mo (s Ret N ‘_"—‘ A—
i e e, @ =TI =
Mo Mipos M asd Ml 5 oor_:- o s P B
Coisem |~ woa ] woEm) el e LR

Fig.

Z2-14 Motherboard Component view

2} Imstall the jumpers on the motherbeard aceording to whether a 128KB or
a 3ZKB colour board is going to be installed.

32KB{4 Colour)
-1

K-K2

E-E1

V-1

W-Li2

M-M1

K1-X8 OFF
A2-X7 OFF
X3-X& ON
us2/3/4/5 ON
Us&4A OFF

2-34

32KB{B colour)
-1

K-K2

E-E2

V-1

W-w2

M-M1

K1-X8 ON
K2-X7 OFF
X3-X6 ON
Us2/3/4/5 ON
UBsA QOFF

128K{4 colour}
Z-Z1

K-K1

£-E1

V-vz

W-k1

M-M2

X1-X8 OFF
XZ2-X7 ON
K3-X6 ON
Ue2/3/4/5 OFF
Us&A ON

128KB(8 colour)
-1

K-K2

E-EZ

V-v2

-1

M-M2

1-X8 ON
X2-X7 ON
X3-X6 ON
Us2/3/4/5 OFF
Ug6A ON
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3) Connect the Power Cable to the M20 Supply

LUFPER TERMIMAL STRIP
~” M20 POWER SUPPLY

1 2

A
;\*L:

b
o

FaN

OR=0FF $SWITCH

COLOUR DISPLAY

Fig. 2-15 {Connection of Video Power Cable to M2Q

4) Connect the signal and power cables to the colour video as explained
in section 2.7.2.
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2

.9 JUMPER CHARTS

This section deals with the jumpers on th following medules or boards:

2.

Keyboard

Power Supply

32KB Memory Expansion Board

1EEE 488 Interface Board

Twin RS 232C Interface Board

Matherboard 'CP’ level with 1.0 Bootstrap ROM
Motherboard 'D' level with 1.0 Bootstrap ROM
Motherboard (all levels) with 2.0 Bootstrap ROM

%.1 KEYBOARD

Fig. 2-16 HKeyboard

Keyboard jumper 26 is the jumper nearest the quartz oscillator and 29 the
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jumper nearest the keyboard processor.

KEYBOARD
COUNTRY JUMPERS
29|26(27 (26

{TALY M|x| X X
wW. GEAMANY XX x
FRANCE XX X
LK. XX
USA ASCH BASIC x x| X
SPAIN x x
POATUGAL X x
SWECEN/FINLAND x
DENMARK x
KATAKANA x
NORWAY X
SWITZERLAND ~ F o
SWITZERLAND — D x

¥ =CLOSED

Fig.

2-17  Keyboard

2.9.2 POWER SUPPLY

Jumpers table

POWER SUPPLY LA 12

©

CAPACITOES@

Fig.

4100380 ¥

2-18  Power Supply Jumpers
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N s :
D I*—m_________H___ | VOLTAGE
. ~U ~——— SELECTOR
| JUMPER
P o~ '
D
N . . .
|/ ‘I\“M-_\_,__// | ‘
b :‘/:r Ti— [

- (i i
— e _ J
2 [ ——— S

Fig. 2-1% Powér Supply
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2.9.3 3ZKB MEMORY EXPANSION BOARD

2()s
()
()¢
i
)
()¢
3()
=)

i
(1]
ua
™
vs
ue
ur
™
v
i
=
5
1
AE1
g
o

_(r:ﬂl
i
Eﬂ[
<r=[]|
taﬂl
)
<§U|
0

. P
I
o O

H
1]
g()t
[]I
g(t
gf)i
B[t
-

car (2]

Fig, 2-20 32KB Memory Expansion Board

Only the older versions of the 32KB expansiun boards have jumpers. The

newer wersions have no  jumpers. The 12BKB expansion boards have no
jumpers.

- !

1 B-C ! Always closed (ON}!

[ !

I 32 A-B ! Always closed (ON}!

. - - ——1

133 A-B ! Always closed (ON)!

Yoo - - !

134 8-C ! Always closed (ON)!
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2.9.4 1EEE 488 INTERFACE BOARD

-
Lot Luim Buay el L] I

F £04FN LBEP

{DAFF L BER

g%
}

FEL N 2]

(e
% COGNN LBED
LR

E BRSEN LECR

Fig. 2-21 1EEE 488 Interface Board
! -1
! JUMPER ! FUNCTION 'NORMAL POSITION!
! _— -1
1A -1t System ! (losed
! ! Controller !
[
g -2 1 Talker/ 1 Open
! I Listener !

!
!
!
i
]
'

Jumper A - 1 should always be closed to indicate that the M20 is the con-

troller,
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2.9.5

TWIN INTERFACE BOARD

www Tt
POAT 2 TX

i
R ——a T
e (Jelealy O 000
L !jm*ﬂ]rjuaﬂ
n Bog B0 T g ?DEH
) SO0070 00080 3¢ g (0w o
= |

FPRMI
PORT 1 TX

Fig.

2-22 Twin RS 232C Interface Board

RS 232C Transmission

ASYNCHRONOUS MODE:

Port 1

8-----B (Clock for 16MHz Crystal)

1-——-G (Port 1 CTS Active}

| J— H (Port 1 DSR Active)

r S R {Internal Transmit Clock for Port 1)
2 S— 5 (Interral Receive Clock for Port 1)
PRSI Z (IR4, pin 22 of Interrupt Controller Grounded
Part 2

Ammmme A {Reset Signal to Port 2}

Bomm e B (CLK for 16MHz Crystal}

 [—— T (Port 2 CTS Active)

1-——-—-U (Port Z D5R Active}

2= ¥ {Internal receive Clock for Port 2}
2--~—W {Internal Transmit Cleck for Port 2}
4100380 v SERVICE MANUAL
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I (1IR4, pin 22 of Interrupt Controller Grounded)

SYNCHRONQUS MODE

2-42

(CLK for 16MHz Crystal)

(Port 1 CTS Active}

{(Port 1 DSR Active)

{External Receive Clock for Pert 1}

{IR4 pin 22 of Interrupt Controller Grounded)

_____________ : INTERNAL TRANSMIT (LOCK

2 R {Internal Transmit Clock for Port 1)
2= Y {Transmit Clock 1 to outside)

————————————— : EXTERNAL TRANSMIT CLOCK

[ R (External Tranmsmit Claock for Port 1)

{Reset Signal to Port 2)

{CLK for 16 MHz Crystal)

{Port 2 CTS Active}

{Port 2 D3R Active)

{External Receive Clock for Port 2}

(1R4, pin 22 of Interrupt Controller Grounded)

_____________ + INTERNAL TRANSMIT CLOCK

2—--W (Internal Transmit Clock for Port 2)
2—-—-Y (Transmit Clock 2 to outside)

_____________ : EXTERNAL TRANSMLT CLOCK

1-—=—UW {External Transmit Clock for port 2)
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Current

Part 1

Loop

Transmit Active

R 8
LJ— 6
c R H
p I g
p I R
LJ—— z
J——K
L————HM
[T — P

(CLK for 16 MHz Crystal)

{(Port 1 CTS Active)

{Port 1 DSR Grounded)

{lnternal Receive Clock for Port 1}

{Internzl Transmit Cleck for Port 1}

{1R4, pin 22 of the Interrupt Controlller Grounded)
(TCLO1, Sourcing Current, Active}

(TCLO1, Sourcing Current, Active)

(TCLO1, Sourcing Current, Active)

Transmit Passive

B o B
Tamm G
E H
Z2=====5
2==——- R
| R z
Jammme L
M=====N
Receive
B—-mm- B
1---—- G
;I H
PR
p I 5
e R
A B
D-----C
E----- F
Receive
Bemm- B
l1ommm— G
3 em H
Zmmm S
2-----R
T — Z
A e C
Demmem £
PORT 2

{CLK for 16 MHz Crystal)

{(Port 1 CTS Active}

{Port 1 DSR Active)

{Internal Receive Clock for Port 1}

{Internal Transmit (lock for Port 1) .
{1R4, pin 22 of the Interrupt Controller Grounded)
{TCLO1, NOT Sourcing Current, Passive)

{TCLO1, NOT Sourcing Current, Passive)

Active

{CLK for 16 MHz Crystal)

{Port 1 CTS Active)

{Part 1 OSR Grounded)

{IR4, pin 22 of lnterrupt Controller Grounded)
{Internal Receive Clock for Port 1)

{Internal Transmit {lock far Port 1)

(RCLO1, Sourcing Curremt, Active)

{RCLOT, Seurcing Current, Active)

{RCLO1, Sourcing Current, Active)

Passive

{CL¥ for 16 MHz Crystal)

{(Port 1t CTS Active)

(Part 1 DSR Grounded)

{Internal Receive Clock for Port 1}

{Internal Transmit Clock for Port 1)

{IR4, pin 22 of Interrupt Controller Grounded}
{RCLOT, NOT Sourcing Current, Passive)

(RCLO1, NOT Souwrcing Current, Passive)

Transmit Active

41 00380
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| AN B {CLK for 16 Mhz Crystal}

. P——— 4 (Reset Signal to Port 2)

T---==f (IR4, pin 22 of Interrupt Contraller Grounded)
fS— T (Part 2 CTS Grounded)

[ J— U {Port 2 DSR Groundad)

2————- W {lnternal Transmit Clock for Port 2)

Zmmm X (Internal Receive Clock for Port 2)

7 8 (TCLO3, Seurcing Current, Active}

9-——-10 (TCLO3, Sourcing Current, Active}
11---12 (TC103, Seurcing Current, Active)

Transmit Passive

[ J—— B (CLK for 16 MMz Crystal)

R A {Reset Signal for Port 2}

. ? (IR4 pin 22 of Interrupt Contreller Grounded)
R T {Port 2 CTS grounded)

oo U {Fort 2 DSR grounded)

LR W {Internal Tramsmit Cleck for Port 23

2-———- % {Internal Receive Clock for Port 2}

Fommm 9 (TCLO3 NOT Sourcing Current, Passive)

10-—-11 {TCLO3 NOT Scurcing Current, Passive)

Receive Active
B B (CLK for 16 MHz Crystal)

R A (Reset signal to port 2}

T Z (IR4 pin 22 of Interrupt Contreller Grounded)
2= T (Port 2 CTS Grounded)

i Ja—— U {Port 2 DSR Grounded)

2mm—— W (Internal Transmit Cleck for Port 2)

2 ¥ (Internal Receive Clock for Port 2)

p r— 2 (RCLO3, Securcing Current, Active)

; TR 4 (RCLD3, Sourcing Current, Active)

| —— & (RCLO3, Sourcing Current, Active)

Receive passive
B----- B {CLK for 16 MHz Crystal)

A A {Reset signal to port 2)

j E—— Z {IR4 pin 22 of Interrupt controller grounded)
2mmmm- T (Port 2 CT5 Grounded}

3———- U (Port 2 DSR Grounded)

e W (Internal Transmit Clock for port 2)

. JS— X {Internal Receive Clock for port 2)

| [— 3 (RCLO3 NOT Scurcing Current, Passive)

B 5 (RCLO3 NOT Sourcing Current, Passive)

Other jumpers:

2-——- ¥V {Transmit Clock 1 to outside)

JEEEE ¥ {P6629 Compatible ON/OFF signal)
S ¥ {Transmit Clock 2 to outside)

) PR Y (P6629 Compatible ON/OFF Signal)

[ 2 (P8629 Compatibility - Logic Inverted)
I — 7 {Real Time Clock -vectored)
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JUMPER SETTINGS FOR TWIN RS 232C BOARD

10+

-]
.

12

13+

1447

iam
' | Aoy '
}

/
7 Lpneew  HHLLEK
FORT 2 TX T

Fig. 2-23 Twin RS 232C Board
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JUMDER I R =0k | -
1 LHo- B
- HOT Moursinge
oL 4 &
. . " » - I - L]
Lo~ For: K| Sourcing . - I -
varraent [ P
L - F 5 RULZ . 0L weursino
Vurrent Fassive;
b - F B 1 Reeod Zid [MULDD Tourcing
Current, (Ao
i - 2 Porc J Poeceive Zide urcing
Uar Vhotived
HEE ve Blde o ROTGE NOT Sourcl
. \Fassivel [ |
. . . : L » -
I Fart ¢ RHeoel Aide r BOLCS Soarcing I I
[ . .
Surrent Lobood b2
A - L PFort ¢ R TWILCE MOT Bacroing
Ho— B Sourcing
=z K - FZart I Transmit Side EOLTOLNE
. Sarrent Laolive!
[ Part I Transmit Side @ T2 001 HOU Scurcing
1vn) b ¢ I PR PR 4
- . . - -
Lo=-H adt Hide ¢ TILOL Hoursing I I I
- -
2 Fox ¥ oJ J
K -M Fars Tromsmin Hide @ TJLOL NAT ireing
Nam v ]
[ o Hourning
A H - ransTit Sid-e
{hctive?
1 - 7 2 Tranamit Side 0 TOLOH MOT Soureing
IPassive] N N == -
. . -
do— I * & Trangrit Side @ ToL0d Soursing I . I . I
Vurrent [Aotived R [ I £ ¥
Sl 1T 1.0 HAT Scarcing
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E o= Transmit CLOCK 1 o Uutside <
1 =W D6k Compatible ONSGEE Signal I\-’
-1
i " Tramnsmit CLOOK P Lo Dutside L
1 - f PEES2 Compatible ONJOFF Sipnal IY
: A= internal Hecejwve Clock for Fort 1 1 - ,
1 =% .| External Heceive Clock for Fort L -—I: :
=) A=A Hooet Higral teo Port F IA
A
49 M et 3 0TH Orounded .
-4 ForT L U7 Arloene X
I()
1
(BN - R Tnternal Transamit Jlock for Port 1 1 R N
1 - H Extirnal Tranamit ook for Poast - ‘____.
H - i Fart 1 OER Active H H H
- SEE.G Cuppabibill I * .
H - PEECG VCunpatibility . -
H =~ i par: . DSR drounded o 3
- T Loaet L
-0 J grounded "
I H
- tort 5O IRE Act ive v ) u
- L]
o= trl 9 Jonpatioility I - -
- Eart O 08R Grownded 1 ? i
1 - 2
- 1
W
.1
' - X I H: clock Tar Part oo L
- X K- leck for Fort o
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2.9.6 LEVEL CP MOTHERBOARD

12
EER] —13
6 o T E | 1e
X1 x4 i
15
-
4— z — 16
w1 .y
_ ares 1 RAM AREA
L+
raew 17
1234 -I '.(‘ 2.
3 l 18
N 19
12 MH;
D50
2B..._... 28 1
2 A z A1
EPAOM AREA 3 i ;
16 W
it
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#EFERENCE LOGTC JUMFER FUNCTTON NCGRMAL
DIAGRAM PGSITION
1 12712 F -7l internal 16 MHz cleck| F - F1L F1 F ¥z
_—
b -1z ¥xternal cleock
24 iz A - Al ROM 2732, 2764,
MK 3700 A o= Al Al A A2
—_—
A — A2 RCM 2716
2B iz E - Bl Lynamic HOM ME 3700 1l B 02
Fp—
E - B2 Static HOM/ESHOM B - B2
3 2/iz2 KE -1 51Z KB System i K 2
[R——
K- & 128 - 224 KB System -2
4 10/:2 Z - Il W20 with or without
Memary exposiiior Z=i1 1 2 i
b — =
L= 22 Hot used
) 1001E - # I86 assigned to 8255
(223 M- 1 B 7 6 a
-7 136 assignad to AZRS e
(PCO) A A
3 -4 TRS azsipred to KRBTSR 3-8 1 2 3 4
4 - 5 THS assighoed to
RS 237 TR
i BXT7AEXEE
3 1412 X1 - X8B3 Cloged: d coleur video ] X1 - X8 |X . .
Upen: B colaur video . I .
X1 X2 X 2X4
¥? - X7 | Clazed: Ne memnory
expansiar BOS B/W video, no 37 KH
oxpansion boards
Upern: Memory expan-—
sion BLE .. . .
X8 X 7 X B X o
X3 - X& | Closed: CGslour video - " - I
Npen: BAW viden . : )
K1 X2 X 3axa
b Closed: 32 KB cxpan— - .
K . B/W wideo,one two
sian BRS G
or three 32 KE
Open: 126 KB expan-— rxpansion boards
sion BLG
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REEEFRE Lisrgon GUIMPER FUNCTIOM NORMAL
MTAGRAM FOSITION
X8 X7XEXES
R
A1 X2X3X4
Lolour video, coe,
twa or three 32 KB
expansion hoards
¢ G952 L Closed: Centronics
interfuce -1 1L
—
H 817 Y1 - 24 | TRD i1 DOED v. - 24
YE - 23 | HXD (Lo ITED Yed Y13
TR «
Y3 o= @2 |HXD (Lo LTE? Y3 - 22 l [ I [ ] I
P PN R S a
¥ - 21 | TXD (o DTEY i 12
¥o - o0 lma [OE! ¥5 - 20
¥eo— % PLSEH fto RTE
P iW R ro DR - 18
a4 - 1Y ITR “ty OTE;
¥ - 16 | BTS [to DCE] ¥ - 14
I P - | OTE Tl DTED
¥il- 14 (1o OCE] ¥11 -14
A - 14 [RT
o i- 70T epanled - TL Fz — Pl
1 - rzntralled by :"121 + Wl
=xternal device
RZ . — KL
A=l [ RTE alway
ey 57 LS1
- 8- 87
T2, Tl
B o- il P
E - =50
ao- DD REXD eoncerated oxter-
B aaliy
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REFEZENCE LGGLIC JUMIER FUNCTTION NOREMAL
DTAGRAM POSITION
9 /12 Fl Nl |TEC gencrated exter-—
nally
F 21 | TXC internal P - Tl
Pz NZ (RXC internal P2 - g
] 2/12 I 1 ¥emery Speed Tining - [ R
— .
U 2 Rt used
1 A517 M Ml | 128 KE KAM on mother- M - Ml M M M2
board (using B4K bit "
chipd
ul M2 |32 KB PAM on mother-
board (using 1€ K bit
chip]
; 2717 b 1 uld KE HAX Zysten 2
W 2 “24 KH HAM Bystem W i
.
13 L4010 L L1 | MZC using zingle volt-| L - LI
age 18K bit ar 64K kit
RAM chips
A¥ chips 1L oLz
L — L¥ }M22 using three wolt- —_ -
wge LBR bit RAM chips
14 ad A L1 v12 0V in
shree gl he Lk onit
HAM chIipu S1ou gz
12 wewrnding e A FUNE s e
a0 LoK oit
ik nit chips
e H1 -L Voo
age 10K bit
Al K HE
il 7 viding +3 Lo H - 2 e

gty voltags (B4 bil
ar B4 hit chips
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REFERENCE | 1000 JUYPER NiJAMAL
CIAGRAM TOSITICON
1 4/ BB § Far #4 Ebit chipz OPEN
or moinerboars (OFF) 1
2
3
a
5
5
7
H
17 X Aw M- 128 KT — 2Pd KR RAM Vo1 - 2
Lyste
¥ 2m y
Wo— 2 517 KT RAM Sy=ion 1 .
18 GiL2 E - E] A eolours for M20 k- Fl F1 R EF
) —_— .
FE B colours Tor M20
149 6712 G- ul Exlondrd omei!lator
Tor testing purpoaes
- e Sriternal 17 Mile oso G- 07 [ IS
for Dot clack L
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SN 74N

KEYB0ARD POWER EUPPLY LA1Z
COUNTHY JUMPERS
'& &
1TALY _ x|m|alxl )
R %%
i o
FreANGE %[ % 3
vk | H
URA A BASIC x
Shaan x
FORTUGAL %
FHEDENFNLANG % i
DeraaanK * MEMORY EXPASION T2KE
KATAKANA %] %
NORWAY *
»” B-C
BTZEALANE - F | " b AIMPER
FMITZEALAND - D E LAYE
3 a-b CLOBED
HOTE: X =GLOSED “ (L
MOTHER BOARD AEV
RS 2 C INTERFACE
Ra € EXTERNAL N-WZ RE 232 + 1 2 COLOVR DISPLAY
1 MUDEM # PEFPHERAL CONN. WITH 32K MEM. EXP.
T
To L EXTEANAL - TA0 Yr-am |« *1-x8 I GFF
= T T %2— 37 ! TFF
Ta C INTEAMAL o -1 » oA <-= * ®3I- KE i O
o5A Yrom % )
Ar & INTERNAL roND | ATS ¥a-15 | # l 128K6 ON MOT. B0/IZKE
r——————— - - DN MLM EXP.BD
TR CONTROLLED are ML . T
BY U129 [USAAT LEEL.INE z- i
RS 337 INTERF.|
E-gy ¥-wh AFER
BY WTI0 [PSART A — AT w-mz - T ALAYS
KAYBOMRE] W a L-w CLESED
ra-xn
mam o o i
PRIOAITIES PATCH
TS CONTROLLED - TTE ALWAYS GEEN
rurm [OF B Y 1WA 4 3$IGNED 1O e e
NIES A IBIT 3
BT ALIAYS -t | TAE ABG| GMED T
EHAdLED B2E8 A IMIT ) =7 W DISPLAY Mo MEM EXP.
CTH COMTADLLED J— THE ABBIGNED TO - X1— X8 1 arFF
BY EXTERMAL DEVICE -5 |« 8
KB TRANGM. INT. wa-xt [-T]
NS ASHGAED TOY s =1-%8 grF
At 232 TRANS. READY
W DISPLAY WiTH
OSCILRATGR 32 KB MEM ExP.
F-1 Juprtr A1 — % OFF
ALWAYY K
G-z CLUSED x2- X7T AFE
ROM/E TYPE ¥ %8 ore
T akh e arom [ a—1 l#|
i a3 1
¢ AOM MK P00 | B - 1 ]
CENTRONIC INTERF. O — + PERIPHLAAL CABLE COE: 36065 T
eRoM  [E-7 [e] MAGEM CABLE CODE ¢ DA L
&1 i Awmren
I aLweve # NDRMALLY CLOBED
CLoGED B FACTORY
esorizions frey Duts | aov. Bees | Y0 Viwo
oltweltl | .., . uwrer conricuration TR
Lo
Prodoh
L1M20 Codos 335286 Y . s
Tata CARTELLING DI SPECIALIZZAZIONE T T |
=i s clalipython Card i : R ] i
u/_ /3 Spw y e &

PRINTED bW ATALY By OLIVETTI METG/DT - IVREA
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2.9.7 LEVEL O MOTHERBOARD

Y24 Y
SrevenmenTan

10
—11

12

21
Xp XS —"13
6 s | b ﬂ A 14
X1 x4 T

15

uses
ol .

. 2

» t uss
765 E 16B
I RAM AREA
1234

1ZaE

I8
i TE2 v
3 i 18
i 3 19
28—z 1
2a—H 24
20
EPROM AREA E T ]
18 i
osC
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LEERT | o JUMEFER FUNCTICH HCTMAL
OIAGHAM POSITICN
1 ig/1e F - Fr1 internal 16 MHz elock | 7 - F: TiOF T2
—_— s
F - FZ | Faternal clock
28 12 & - Al ROM 2732, 7764,
| MK IGO0 ho- Al 2N AZ
& - AD ROM 272
R EFa vy B - b Tyrnasic BOW MK 3700 EL b2
PR—
5 - B2 Static RCMAEPHOM B - _Z
2 27 BE -1 w12 RE Dystem 105 F
X - = 158 - 274 KR Gysten k-2
d 10412 - 71 M20 with ar without
eapang ior ogr.d Fo-ni 77 =
—_—
L - 22 Hzd used
= 12 1 -8 to 5235
z o 8 7 6 A
2. 7 ti BEED l ' [ *
(Poe) . .
K 1R% assigned te ¥ - B 1 2 03 4
4 .5 IR% assigned to :
B3 2372 TR !
[
. . ] BX 7 HE XL
& XL o- X TLot lnacls nE |k, .
Jpen: 8 colour wiowen . [ . I
KL.X 2z 3K s
Clossd: ket mer
wxpansion 505 B/ ovideo, ro 32 KB
bpern: Memory exonsio expansian boards

XE

K - X9

zior ELS

Closed: Cglour videa

Oper: BiW vrdes

Closed: 32 KB cxpan—

sLon BLS

Oper: L28 KB expan-
~ BLCS

¥ooX T XA XS

B/W wideo,cne two
ar three 32 KB
expansian baards
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REFERENTE LGOIC JUMBER FUNCTION HOBMAL
DIAGRAM FOSITION
ITBX 7T REXS
L] L] .
1
X1 X2x3¥X4
Colour video, cre,
two ar three 37 KE
axpansion boards
7 3412 T Closed: Centronice
interface D-1 1 o
—
8 8/12 ¥1 - 24 | Tl [te DCE; Yl - 24
¥Z - 23 {RXD [to DTE} ves ¥id
R .
¥3 - 22 |BXD (to DCE} ¥3 - 22 [ 1 [ [ I [
. PN S N R .
¥4 - 21 {T¥D (o LIE} 1 Y1z
¥% - 20 |DTR (ta DCED Yh - 20
YE& = 1% | PSR (ta DTED
¥7 - 1R | DGR (o DCE) ¥7 - 18
¥8 - 17 {DTR ita DTE)
¥3 - 16 ] 8TS (te DCE) Y9 - 1&
Y13 - 15 (CTS (Lo DTE]
11 = 14 | CT5 (to DCE) ¥1t -14
¥12- 13 |RTS ito OTE]
o G/ T - T1 [C1% enabled T -1 2 R LA
T = T2 | CTS cantrolled by NQI R
cxterral devies ’
RZ 4 — Bl
A - B1 {RTS always anabled
f2. -, L%l
i - 52 [RTs trollied b 5 - 52 ’
e T T2, Tl
U129 [USART HE 2327
B - Rl [CTE cantrolled by E - R1
U123 (RS 232)
H ~ 2 [ DIR controlled by
1123 {KIB interface;
il — N | AXC penersted exter-
rally
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RIFFERENCF LOGTE JUMPER L EMAL
DIAGHAM POSITICON
) a/12 Pl = NI [TXC peneratind sxter-
nally
F — Bl ITXD intoeoaid - Pl
E? — N2 [RXC intecrnal P& o= HE
10 2z U - 1 |Memory Speed Timing - oo
—
-2 Mot used
11 /12 M~ ML | 125 K2 EAM on mother- M- Ml ML % W
hoard (using 64K Dit o
chipt
Mo ME |32 RE RAM on o mother—
hoard jusing 16 W Lol
chipi
12 Ei1E Wo- 1 ald KB RAM Syvsten 2
W -2 1285-224 KB HAM Eyster W -z [
W
13 a712 L - L1 [M20 using sipgle wolt-f L - L
age 16K bit or L4k pit
RAM chips
Ly LLE
L = L2 |M20 ceing three wvolt- _
ane L6K oit HAM chaps
14 ALLE L | cwruvidine «1¢ VW o
o llage (B kit
RaK o
I SF
Jo— JP | bor providing oLV ta -7 P
simgrle vollaps 16K Bt
ar BIE olt chips
14 LR 1~ 1l -5 W to
thres vo tape L6K it
TAM crlips
111 I H2
li — H2 | For providing -5 v to 17— 2 e
single volbags |6K bit
ar 64K bit chips
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LoGIC JUMPrER RCRMAL
[ LATRAM POSTTION
16 3 USE & Gpen: 3¢ KB memory CPEN SN OFF
N ™
apunsion board {GFF] :
L 1 —___ T
Clozad: 128 KB memory 2 e | @
axpansion board 3 J . I o i
4 — 4]
5 e s}
& -~ o
T |
8 L-— |
1h R 4 L) For 64K Sit RAM c¢hips | CLOSED G OFF
r
an motherboard (CNI !
[N I W
2y | @
2 i S )
4 [ " 4
= e C
E LS
7 |
5 1 4]
17 2512 V-1 i28 KB — 2%a £0 RAM ¥-1 . 2
Syaten
3y 1 v
Vo= U blz KB RAM Systen i ]
18 G512 E - EL 4 colours for M20 E - E1 ElIOEEZ
E - E2 8 colours for MzC
e G128 G- a1 ExTenden oscillator
Tar testing purposes
0= G2 Internai 12 MEz osc G - G2 olon 42
fur ol clock e
A0 124.58 A Coen: for producting
esting
Closed: noermal ope— |k - 1 1 Ak
ration —
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LanTT CHMPER FUNCT I HERMAL
DTAGRAM POSITION
2% 1/12 LA 1 Bypass power up diag-
gtircs
nostics < g 2
I 2 Fower up diaprestics Z 2 A

run eyvery time M20
swWiiched on or resat

4 COLUUA DISFLAY

ARD AEY L) EM. EXP.
15292 C INTERFACE MOTHER BO WITH 32K M
*1 = xg | BFF
X2 - %7 ! OFF
Ax CEXTERNAL N-N2Z
X3 = %8 | o
Ta € EXTERNAL P -N1 AUTODIAG.
128K B ON MOT. BL/32KE
za—1 BY PASE ALTODIAG
Tx CINTERHAL Lr TH I | O MEM., EXP. BD
A -1 lauTooia.
| 2-2, K—K2
i INTEANAL PI-N2 |# E-E1 V=T AMPER
1 Wz m-mi ALWAYTS
TTH CONTRULLED A 1 J—p L=L1 cLoseo
BY UIZ2ArS4AT rooR | # Uour XA XE
RS 1X2 G INTERF.) PACDLETION TESTING OMEN
T CONTROLLED H-H2
BY UItG {USART W - R7 WORMAL GPERATION cLosEn r ]
KEYBOARD)
RTS ALWAYS -5
ENABLED
TS CONTROLLED ROM/EFROM TYPE B/W DISPLAY fo. MEM EXP,
S-52 {#
vz TR.OMMKTO0 | A-1 e 31— 3@ aFF
TS ALWAYE 7. A-1 *2— X7 N
T-T f#
ENABLED DYNAMIC AOM MK 30m| 8- 1 K3I—ne GFF
CTS CONTAOLLED 2 ITATIC AGMIERACM a-12 »
Y EXTERMAL DEVICE -
B/W DISPLAY WITH
A2 KB MEM. EXP.
OSCILLATOR X1 — M@ CFF
RS 232 + Fat JWPER %2 — A7 QFF
MODEM + PERIPHERAL CONN. a-3 japrells X3~ %@ OFE
=D LA ) L3
AXD va—m | #
OTR TS- 20 » INTERRAUPT LIBEA
L = * PRIQRITIES PATCH
LEAl MEMORY EXP. 32K OR 120K
ATE EE T . 1A ASSIGH ED T ion |w "
oTs Y- | = RN A TOAT FIK MEM EXR ALL AAWPERT OFR
e ATBIGNED TG 128K MEM. EXP ALL UMPERSCLOS.
268 4 IBIT O -1
IRE ASSIGNED TO + PERIPHER AL CABLE CODE: JX400 T
CENTRONIC INTERF. V28 TELANSML INT. a-8 % MOTEM CALE CO0E A L
D-1 JUWEER
* NORMALLY CLOSED
ALWAYS I8 ASSIGNEC TO “—b BY FACTOAY
cLosIm A5 752 TRAME, READY
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2.9.8 LEVEL D5 MOTHERBOARD

' The level D5 motherboard is identical to the D4 motherboard with the
exception of the following jumpers which are now soldered:

! FIXED JUMPERS '  FUNCTION

! 1
! !
- !
to¥Yl - Y24 ! These jumpers !
1 Y3 - y22 ! used to discriminate !
' Y5 - Yo ! between modem or !
' Y7 - Y18 t  peripheral connection !
I Y9 - Y16 ! for the RS 232C !
UoY11- Y4 ! interface !
1 1
LA - A2 ! Use of ROM 2732 !
! B -B2 ! !
fom -1
I H-H2 ! Use of 64K bit !
V- 32 ! RAM chips !
P L-0n ! !
- !
VU ! 200nsec memory timing !
! UB5 ON ! Type of RAM used !
1 I

2.%.9 MOTHERBOARDS W1TH BOOTSTRAP ROM REV. 2.0

With the Bootstrap ROM REY 2.0 three mini-floppy disk drive configura-
tions are possible. These are:

- 160 Kbyte Mini-Floppy Disk Drive(s)

- 320 Kbyte mini-Floppy Disk Drive(s)

- 640 Kbyte Mini-Floppy Disk Orive(s}

w The mini-floppy disk drive jumper configurations are as follows:
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! X4 to X5 I #7A to ! FUNCTION !

-- - ——t
ON tZIAY I Skip diagnostics ! u

and guery user !
for mini-floppy !
disk type !

! ! Drive(s)

1
1
- |
ON tIA ! 320KB Mini-Floppy !
! ! Drive(s) !
1

'

]

-1

on boZa2 ! 640KB Mini-Floppy
! ! Orive(s)

1
1
]
[}
!
]
!
!
1OON 1 ZA2 ' 160KB Mini-F loppy
i
i
i
1
1
1
1
t

* For 'CP' level motherboards (i.e. motherboards where no 2ZA jumper is
present} Jjumper B is used instead. 2A - 2A1 is hence equivalent to B -
1.

176 = fou;(_S‘T-OFF'
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2.9.10 SUMMARY OF JUMPER CHARTS FOR WARIDUS MEMDRY CONFIGURATIONS

i
ZONFIELAATION 21-2-12 | WI=K=KZ | E1=E-E2 | wi-u-u? | Wi-w—wd | RI-m-m2 0 W1 - x| k2 - w7 ; LER " TEETEY UBs &

M Z0 WITH QUT ;
ANY ENFANSTON -7 K-k | E-El V- - W2 M - M1 - OFF oN ; GFF TCe PRESENT [ DTF
HOARES : f

M E0OWITH AT
LEBST ONE B/W
1ZkE EXPRNSION
BOHRD

\
-
=

)
m

\

|
=
<
=
=

\
X
2
E
=

ICs PRESENT | DfFF

M 20 W1TH AT : |
LCAST QNE B/W : i
TUBRD EXPANSION [ T - 21 . K - K1 E-E1 v - w2 H-n n-nz L] arF Ifs NOF oN
BCARD PRESENT

M ¢ MTTH ONE
3zkE LOAUR
apsdan

T4 C7LOURED

T -zl K - K2 E - F1 w- W-wi H-ml O#F ark tn Lis FRESENT DFF

# 20 W1TH ONC
1298 SOLCUR
BiakD

[L COLOURSY

-1 k- Rt E-L[1 [T Wo-ow N - m2 0#F N o [ WRT oN
PRESEMNT

B I WITH TWD !
326E COLOUR
BOARDS

r§ COLURSY

-2 k- K? E - EF v-a - owE H=-M oN arFr N o t{s PRESENT arFF

N 20 WITH TWD
128KB COLDUR
BRARDE

S8 TOLOURS:

- K- oxl E - EY V-l W= M- M2 N aN o™ FC5 WDT L]
' PRESENT
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2.9.11 HARD DISK CONTROLLER JUMPERS

—_ 41 42 |_, _ J3 él —I—I
= = 2nE B2 g 2k
|D:| t = U = = 3 = LJUs i
10 ] b Egcg?? — = 0c = J;;;;;;J
] = ] = T = |f = :I. T E h L=
=4 = = Lg=] G[] I’_? 1 I I ) a N
[ENPRN [ S [ p— J sl ol ] L J El' 1.1 3
= =1 = = M .a = — [
— . 1L, ] = 1
fan] (=] foe! — [ ‘D — -
— ] | . — 1 ably aaad
 —] ] ﬁ H S e S
| | ] L | 1 L I
= = — (= [ =
LF:_J e -1 = ] ] CDT ] — ] 4::%5
— | 1l e = )
S = UEUEO LT ]
“Fig. 2-24 Hard Disk Controller Board
JUMPERS CLOSED JUMPERS OPEN
L1-2 R
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pz-3 K
C J
B F
Al1-2

N.B. The above jumpers should not be touched except when performing the
Hard Disk Controller Adjustments (see chapter 3).
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2.10 CONNECTOR DESCRIPTIONS

This section shows all the connectors used on the M20 motherboard.

COMPONENT SIDE DJ1
8
1 2
J2
2
aslldaa 4 , J5
"‘ ] 20,
2
J3 Ja
J6
1 a8 a9 L 44
Jo 100 E
1
2
J10 J8 J7
J1 "
20
‘:6 62 L~

a1
J2

POWER CONNECTOR
FLOPPY DISK DRIVE CONNECTOR

J3
4 } BUS CONNECTOR (IEEE, VIDEOTEX, TWIN RS 232 C, APB 1086)

J5
J&
7
J8
J9

VIDEO CONNECTOR
PARALLEL INTERFACE CONNECTOR

SERIAL INTERFACE CONNECTOR (RS 232 C)
MEMORY EXPANSION BOARD CONNECTOR
MEMORY EXPANSION BOARD CONNECTOR
J10 MEMORY EXPANSION BOARD CONNECTOR

J11 KEYBOARD CONNECTOR
412 VIDEOTEX CONNECTOR
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2.11 INSTALLATION OF EXTERNAL HARD DISK UNIT (KIT HD5 1053).

Materials Required:

External HOU Module

Hard Disk Controller attached to a Metal Base
Transition Board 1F131 :

Signal Ribben Cables

Power Cables

The following steps should be followed when installing an External Hard
Disk Unit:

1} Disconnect the mains cable and any peripherals connected to the M20.

2} Remove the M20 cover by first loosening the two screws at the rear of
the Basic Module and lifting the rear of the cover.

3) Remove keyboard and any optidnal boards present in the M20.

JO&1 (POMER SUPPLY)
POWER PLUGS

..I \.
\ J1 (DISK DRIVE)

SIGHAL CABLE CONMECTORS

Fig. 2-25 Removal of Cable Connectors.
4} Remove the two signal cable connectors 11 which reside on the driver
boards of drive 0 and drive 1,

5) Remove the power plugs for both disk drives from the M20 power supply
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connector JO&1,

6) Remove the whole metal base of the floppy disk drives assembly by
first sliding the base slightly forward and then lifting it from the
basic module.

71 Check if the meotherboard is at level D9. 1f not upgrade the mother-
board to level D9 as described in BIT Code 3874277 X No. 15.

8) Remove the twe minifloppy drives from the metal base by unscrewing the
two screws at the front.

Fix the two floppy disks on to the new metal base, present in the kit
pravided, by means of the two screws removed previously. Drive 0 must be
put on the right and drive 1 on the left.

9} Check that the jumper settings on the Hard Disk Controller are as
shown in page 2-64.

METAL BASE
OF FLOPPY
DISK
ASSEMBLY

J5 CONNECTOR J& CONNECTOR
(H.b. CONTROLLER) (H.D. CONTROLLER)

Fig, 2-26 Connection of Fower Cables.

10) Place back the floppy disk assembly and connect the power cable for
drive 1 (left drive). The power supply cable present in the kit must be
connected from the power supply connector J061 to plug 15 on the con-
troller. The DL power cable coming from J2 on drive 0 must go to connec-
tor J4 on the Hard Disk Controller.

11) Connect the signal cables coming from connector JZ on the motherboard
te the disk drives into connector J1 of drive 0 and drive 7. Ensure that
the cable connectors are orientated so that the cables exit from the bot-
tom.
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TRANSITION BOARD
IF131 CAN BE PLUGGED
IN ANY ONE OF THESE
SLOTS

Fig. 2-27 Positioning of Transition Board.

12) Place Transition board IF13? in slots J3 or J4 on the motherboard
with the components side facing the drives. Alsc comnect the signal cable
from Transition Beard to J3 on the controller ensuring that the cables
exit from the top.

T

J2 CONNECTOR J3 CONNECTOR

J1 CONNECTOR

HARD DISK
COMTROLLER

Fig. 2-28 Connecting the HOU Module to the M20
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13) Pass the two cablas coming from the HDU module through the slot at
the back of the M20 basic module and connect them to J1 and J2 of the
controller board. Ensurs that the cable connectors are orientated so that
the cables exit from the top .

1f any memory expansicn boards are present the cables must pass on the
right side of the boards.

14) Replace any optional boards removed previously.
Replace the front cover of the disk drives, keyboard and the MH20 cover,
tightening the two srews at the back.

POWER
SOCKET

Fig. 2-29 Attaching Cable Clamp.

14) Fix the clamp attached toc the cables connecting the HDU module te the
M2D0 basic module by means of two hex screws.

15) Insert the AC mains cable, present in the kit, in the socket situated
at the back of the HDY module. Check that the voltage indicated on the
sticker at the rear of the HOU module is the same as at the power outlet
tc be used. Check that the power switch on the HOU module is off, insert
the mains cable in the power outlet and switch on the power switch.
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2.12 TV ADAPTER

Fig. 2-30 TV Adapter

2.12.1 Installation Procedures
The following steps should be followed when installing a TV Adapter:

1. Set the jumper G present on the motherboard to raceive the external 12
MHz clock coming from the TV Adapter, setting it to G1.

2. Alsc set the 5 jumpers present on the TV Adapter { for the clock
selection and for the PAL or NSTC selection} as shown in the table of
page 2-73

3. Connect the M20 to the TV Adapter by means of a signal cable which
goes directly to the adapter.

4. Disconnect the 75 ohm coaxial antenna sigmal cable from the wall
outlet and connect it to the TV Adapter.
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—

1+

TV ADAPTER

RN NAY]

Lo S o T o

M20

TV

Fig. 2-31 Connection of TV Adapter

2.12.2 JUMPERS

iumpers selections

A 2= PAL

A 2-3 NTSC

B 2-1 Channel 4 NTSC
B 2-3 _ Channel 3 NTSC
c 12 Cleck internal
. 2-3 Clock external
b 1-2 PAL

D 2-3 NTSC

E 1-2 NTSC

E 2-3 PAL

These jumpers will be set in production for the TV Adapter te work with
the PAL system. They will only be set for NT5(C on specific requests.

2.12.3 ADJUSTMENTS

All adjustments are done directly in production and are NOT to be changed
in the field.
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Fig, 2-32 TV Adapter board
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3. MAINTENANCE

3.1 INTRODUCTION

The solid state circuitry of the M20 and the minimum number of moving
parts render the system virtually free from maintenance, Preventive
maintenance is therefore limited to cleaning, treoubleshooting, and signal
verification. One should brush accumulated dust from the active areas of
the system. Care should be exercised that foreign gbjects such as sta-
ples, pins do not fall into the keyboard.

This chapter deals with all the adjustments performed on the power sup-
ply, motherboard and ard disk controller. For signal adjustments on the
CRT Displays refer to the Video General Service Manual. A list of refer-
ences is given in the preface of this manual.

For signal adjustments on the Mini-Floppy Disk drives refer to the "Mini-
Fleppy General Service Manual {code 3961640 W)" and for signal adjust-
ments on the Hard Disk Unit refer to " 5 1/4 Hard Disk Unit Service
Marual (code 3964410 ¥)".

The second part of this chapter deals with the disassembly and assembly
of the varigus madules.

3.2 SIGNAL ADJUSTMENTS

The signal adjustments to be performed are on the motherboard, power sup-
ply module and hard disk contreller.

3.2.1 MOTHERBOARD

The only adjustment to be performed on the motherboard is the W0 (Vol-
tage Controlled Oscillator) on the mini-floppy disk interface. The mini-
floppy disk interface circuitry is found on the left side of the mother-
board towards the rear. The WCO is required to seperate data bits from
the clock bits coming from the mini-floppy disk drive. 1f the YCO is not
working properly, data cannot be received accurately from the mini-floppy
disk drive.

This ¥COQ adjustment should only be performed when one of the components
in the wmini-floppy disk interface logic is changed. 1In most cases it
will not be necessary to perform this adjustment, but it is advisable to
verify these signals when a component in the mini-floppy disk interface
has been substituted, The two signals to be wverified and eventually
adjusted in the YO are:

1) Reference voltage of 1.4 Volts
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2} Oscillator frequency of 2 MHz

3.2.1.1 VO Reference Voltage

The ¥CO reference voltage shculd aiways be 1.4 Yolts., Set the eogcillo-
scope for channel 1, DC, .5 msec/div, and .5 volt/div. Place the probe
on TP1 {after having ensured that the ground lead of the probe 1is con-
nected te a suitable ground point) and check that the signal on the
ascilloscope is 1.4 Volts,

Potentiometer R5 controls this voltage. Should the voltage not be equal
to 1.4 Velts, adjust RS until the voltage is 1.4 V.
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gl S T mmy
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» ™ ¥ -]
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5 s
13 POTENTIOMETERS RS5-RE

Fig. 3-1 Mini-Floppy Disk lnterface sectiocn of motherboard
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Fig. 3-2 1.4 Volts Signal Level (.5msec/div; .5 volt/div)

3.2.1.2 VCO Frequency

The veltage controlled oscillator is a nominal 2.00 MHz master clock
input to the Floppy support begic Chip 1491. An oscilloscope is needed
to verify this frequemcy. The test point used to measure this frequency
is TPZ on the motherboard and the potentiometer R6 controls this fre-
quency.

Set up oscilloscope for channel 1, sync internal, trigger normal, AC, TP2
and  adjust the variable resistor RS until the signal viewed on channel 1
is .9 microseconds leading edge to next leading edge i.e. 5 divisions.
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Frequency = 1/Period = 1/.5us = 2 MHz.

Fig. 3-3 2 MHz (O Frequency {lusec/div; .5 volts/div)
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3.2.2 POWER SUPPLY

The power supply provides +5Vde, -12¥dc, and +12¥dc voltages. Two test
points are provided on the power supply: ome for the +5Ydc and the other
for the +12Vdc. The only adjustment to be performed is on the +5¥ circu-
itry which 1in turn affects the other voltages. The adjustment is per-
formed by means of the potentiometer found on top of the power supply
cover near the DC output connectors JO&T.

The negative lead of the voltmeter is connected to a3 suitable ground
point., The positive lead is connected to test point 2. The voltmeter
reading should be +5 Volts. 1If the reading is not +5 Vdc, the potentiom-
eter is rotated until the reading is exactly + SVdc. After having per-
formed this adjustment TP1 is also controlled to verify the +12Vdc out-
put.

© ® s
\

T TEST MOINT PLRTENTIOMETER

N /7 - . e
1) L

—=

]

e R
' ||||| o
S |._uUL,|'\_JU'J-_;uuL\J
SN NN

I b J .Il Sl I
: CodJibdoudloead

LOWER TEAMINSE
BRI

Fig. 3-4 Power Supply
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3.2.3 HARD DISK CONTROLLER ADJUSTMENTS

The Hard Disk controller requires no scheduled preventive maintenance,
The adjustments required re;

- DRUN (Data Run) Adjustments

- Error Amplifier Adjustments (static)

- VL0 (Voltage Controlled Oscillator} Adjustments

Instruments needed are:

a) Oscilloscope (single channel sufficient}

b) Digital Voltmeter

c) Frequency Counter

Also needed for the DRUN adjustment is the M20 system with one mini-
floppy disk drive.

NOTE: 1n the following adjustments the numbers indicated in the figures
refer to the steps to be performed,

3.2.3.1 DRUN Adjustments

To facilitate the process of acguiring phase lock on data being read from
a2 disk, a hardware detector is utilized to indicate when the read/urite
head of the drive is over a recorded field of all ones or all zeros, The
detector depends on the timing of a one-shot (8L} which is adjusted by
the DRUN pot (R33). R33 must be adjusted accerding to the follewing pro-
cedures:

1 - 1nstall jumper between M pin ¢ and 3

Z - Connect the scope probe at TP 17 and set the oscilloscope to 2
Volts/division and500usec/division.
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HHE:J

)

Fig.

3-5 Hard Disk Controller Board

3 - Switch on the M20 and load the Hard Disk system test choosing test E

and the read function.

Input as data: Cylinder 00, HEAD 0, SECTGR O.

4 - Adjust R33 until the waveform at TP 17 shows a constant low. Refer
to the figures 3-6 to 3-8,
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2V

3 50ins

Fig. 3-8 Correcﬁ Adjustment
5 - Remove jumper between M pin 2 and 3

6 - Install jumper between M pin 1 and 2

3.2.3.2 Error Amplifier Adjustments

The phase detection technique used to correct the frequency and phase of
the YC0 employs a balanced sample and hold error amplifier. To ensure
reliable operation of the data seperator, the error amplifier must be
properly balanced. The balance adjustment must be made using the follow-
ing procedures:
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Fig. 3-% Hard Disk Controller Hoard

i - Apply power to the board. This can be achieved by comnecting J4 and
connecting also the signal cable that comes from the transition board to
the Hard Disk Controller I3,

2 - Install jumper K and J

3 - Connect the positive lead of the wvoltmeter to TPH and the necative
lead to a suitable ground point (for example ground side of RZ7)

4 - Adjust R29 so that TP8 is within 0 + or - 20miclis

5

1

Remowe jumper K
6 - Install jumper H and jumper G

7 - Conmect the positive lead of the voltmeter to TPY7 and adjust R29 so
that the volmeter reading is within 0 + ar - 20mJalts.

8 - Remove jumper H, G and J

3.2.3.3 VLO Adjustments

Data seperation circuitey on the Hard Disk Controller uses a veltage con-
trolled escillator {VCO) which chaselocks onto incoming data and provides
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aclock suitable for seperating data and clock bits on an MFM encoded data
stream. The VCO must be adjusted using the following procedurs:

Fig. 3-10 Hard Disk Controller Board

1 - &pply power to the Hard Disk Controller. This can be achieved by
connecting J4 and connecting the signal cable that comes from the transi-
tion board to the Hard Disk Centroller connector J3.

2 - Ipstall jumper F

3 - Connect the frequency counter at TP23. The reading should be 10MHz +
or - ZkHz.

4 - Connect the frequency counter at TP1. Adjust R7 until the frequency
measured at TP1 matches the frequency previously measured at TPZ3.

5 - Remove jumper F

6 - Verify once again that the frequecy at TP1 and TP23 matches.
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3.2.4 ADJUSTMENT ON D10 LEVEL MOTHERBOARD

Level D10 motherboards require an additicnal adjustment to he performed
1f the M20 system is equipped with a 640KB mini-floppy. Previous level
motherboards do not support 640KB Disk Drives. The adjustment to be car-
ried out concerns the precompensation frequency which is output from pin
7 of the four phase clock generator WD 2143 (U136]).

To perform this adjustment run the System Test Mini-Floppy Disk Func-
tignal Test (test &) in write mode, Place the oscilloscope probe on U134
pin 7 and the following signal must be ohbserved., 1f not, adjust R51,

¥

Fia. 3-11 Precompensation Freguency Adjustment
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Fig. 3-12 Mini-Floppy Interface on Motherboard
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3.3 DISASSEMBLY AND ASSEMBLY OF MAIN MODULES

BEFORE PROCEEDING W1TH ANY DISASSEMBLY PROCEDURES MAKE SURE THAT  YOUR
SYSTEM 15 SWITCHED OFF AND THE AC CABLE 15 REMOVED FROM THE SUPPLY.

3.3.1 REPLACEMENT OF BASIC MODULE COVER

The Basic Module is protected by a cover. The cover 1s maintaired 1in
place at the rear by twe screws.

FTools required: Screwdriver

1} Unplug the CRT Display and any printer connected to the system from
the Basic module,

27 lLoosen the two screws at the rear of the Basic Module cover.

~

\SCRENS /

Fig., 3-13 Loosening of the two screws

3) Lift the rear of the cover,
4) Remove the whole cover.

In order to reinstall the Basic Module cover perform the same operations

4100380 V



in reverse.

COVER

Fig. 3-14 Removal of cover
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3.3.2 REPLACEMENT OF KEYBOARD

The keyboard is protected by the Basic Module cover and connected to  the
motherboard by means of a cable which fits into connector J11 on the
motherboard. 0On the keybeard side the cable is already fitted.

Toolsa Required: Screwdriver

1} Unplug the CRT Display and any printer connected to the system from
the Basic Module.

2} Remove the Basic Module cover.
3) Unplug the keyhoard cablé from connector J11 on the motherboard.

4} Remove the ke;board from the twe Tlocating stubs which held it in
place.

In order to reinstall the keyboard, perform the same operation in
reverse,

CONNECTOR 111

KEYBOARD

GROOVES

Fig. 3-1% Removal of keyhoard
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2.3.3 REPLACEMENT QOF MINI-FLOPPY DISK DRIVE(S)

The M20 can either have one or two mini-floppy disk drives. The pro-
cedure for removing one disk drive is as follows:

Tools Required: Screwdriver

1) Unplug the CRT Display and any printer that may be connected to the
Basic Module

2) Remove the Basic Module cover, keybeard, and front disk cover

3) Remove the ribbon cornector from JZ2 on the motherboard and from J1  on
the disk drive printed circuit board.

4) Remove the power connector from disk drive conmector J2. J2 is the
disk drive 0C power connector located near the spindle drive motor and
mounted on the component side of the disk drive printed circult beard.

57 Remove the whole metal base of the mini-floppy disk drive by first
sliding the base slightly feorward and then 1lifting the base from the
Basic Module

6) Remove the mini-floppy disk drive from the base by loosening the screw
on the frant of the metal base

Reinstall the disk drive by performing the same operatiens in reverse
The procedure for removing the two disk drives is as follows:

1) Unplug the CRT Display and any printer that may be connected to the
Basic Module

2) Remove the Basic Module cover, keyboard and front disk cover.
3) Remove the ribbon connector from J2 on the motherboard.

4) Remove the power connecter from disk drive 0. ({connector J2 on the
disk drive printed circuit beard)

5) Remove the power connector from disk drive 1. ({connector J2 on the
disk drive printed circuit board}

4) Remove the whole metal base of the mini-floppy disk drives by first
sliding the base gently forward and then lifting the base from the Basic
Module,

7) Remove the mini-floppy disk drives from the metal base by loosening
the two screws on the front of the metal base.
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Reinstall the disk drives by performing the same operations in reverse.

J2 (DIBK DRIVE]D
Fad POWER CONNECTOR

J1 (DISK DRIVE}
SIGNAL CABLE CONNECTOR

fig. 3-16 Removal of mini-floppy disk drive
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3.3.4 REPLACEMENT OF POWER SUPPLY UNIT

The power supply is mounted on the left side of the Basic Module. It is
connected to the motherboard and to the mini-floppy disk drive(s).

Tools Required: Screwdriver

1) Unplug the CRT Display and any printer that may be connected to the
system from the Basic Module.

2) Remove the Basic Module cover,
3) Remove the front disk cover and keyboard.

4} Unplug the cable that connects the power supply to the motherboard
from connector JJ64 on the power supply.

5) Unplug the cable{s) that connect(s) the power =supply to the mini-
floppy disk drive(s) from connector{s) JO&1 on the power supply.

§) Remove the wires which connect the power supply to the fan from the
upper and lower terminal strips: e

Earth wire {Green/Yellow) is disconnected from the lower terminmal strip
pin 3

One supply wire (Black) is connected from the upper terminal strip pin 1
The other supply wire {Black) is connected from the upper terminal strip
pin 2

7) Remove the power supply unit from the Basic Module by slidimg it for-
ward until it is released from the locating studs on the base of the
machine

8) Extract the power supply unit.
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9} Remowve the mains power cable {see section 3.3.7 steps 3,5,6)

Fig. 3-17 Removal of Power Supply

3.3.5 REPLACEMENT OF FUSE

The fuse is located at the rear of the power supply unit.
Tools Required: Serewdriver

1] Unplug the CRT Display and any printer that may be connected to
system.

2} Remove the Basic Module cover.

3) Remove the fuse from the fuse holder.

the
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To reinstall the fuse perform the same cperations in reverse.

Fig. 3-18 Removal of Fuse
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3.3.6 REPLACEMENT OF FAN

The fan is mounted on the appropriate block at the rear of the Basic
Module by four plastic studs. Three wires connect the fan to the power
supply.

Tools Required: Screwdrivers {Normal and Phillips)

1} Unplug the CRT Display and any printer that may be connected to the
system from the Basic Module.

2) Remove the Basic Module cover,

3) Remove the wires which connect the power supply to the fan from the
upper and lower terminal strips:

Earth wire (Green/Yellow) is disconnected from the lower termipal strip
pin 3

One supply wire (black) is disconnected from the upper terminal strip pin
1

The other supply wire {black} is connected to the upper terminal strip
pin 2

4) remove the plastic studs that fasten the fan the plate.
5) Remowve the fan,

Reinstall the fan by performing the same cperation in reverse.

TO LOWER TERMINAL STRIP

TGO UPPER TERMINAL STRIFP

PLASTIC STUD

Fig. 3-19 Removal of Fan
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3.3.7 REPLACEMENT OF MAINS POWER CABLE

The mains power cable is made up of three wires: Live {brown) fastened to
the upper terminal strip pin 5

Neutral (blue} fastened to the upper terminal strip pin 4

Earth {yellow) fastened to the lower terminal strip pin 4

Tools Required: 5Screwdriver

Procedure for the removal of the mains power cable.

1} Unplug the CRT and any printer connected to the system from the Basic
Module.

2) Remove the Basic Module cover, keyboard and front disk cover.
3) Loosen the three wires from the terminal strips

4} Slide the power supply unit forward until the cable clamp screws are
accessible.

5) Loosen the two cable clamp screws.

6) Extract the cable from the Basic Module through the appropriate hole
near the ON/OFF switch.

To reinstall the mains power cable perform the same operations in
Feverse.

MAINS POWER CAGBLE

Fig. 3-20 Removal of Mains power Cable
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3.3.8 REPLACEMENT OF MOTHERBOARD

The motherboard is the board that is feund at th bottom of the Basie
Module. Great care must be exercised in removing this legic board which
caritains all the logic cicuitry.

Tools Required: Screwdriver

1) Unplug the CRT display and any printer that may be connected to the
system from the Basic Module.

2) Remove the Basic module cover.

3} Remove any expansion memory boards or option boards plugged into the
motherboard.

4} Unplug from connector J1 on the meotherboard the cable that connects
the power supply to the motherhoard.

5) Remove the keyboard and frant disk cover
6} Remove the mini-fleppy disk drive(s) and associated cables.
7} Gently remove the motherboard by disengaging it from the mounting

studs that run around the perimeter of the Basic module battom.

Reinstall the motherboard by performing the same operations in reverse.

| ﬂ[lm[lllﬂ

MGUNTING
ETUDS

Fig. 2-71 Removal of Motherboard
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3.3.9 REMOVAL OF KEYMODULE FROM KEYBOARD

The keyboard contains 74 keys, each with its own keytop and keymodule.
The keyboard 1is connected to the motherboard by means of a cable that
fits into connecter J11 on the motherboard.

Tools Required: Screwdriver, 5mm + 5.5mm Tub Spanner

1) Unplug the (RT Display and any printer that may be connected to the
system from the Basic Medule.

Z2) Remove the Basic Module cover.

3) Remove the keyboard

4) Remove the yellow 'shift keytop, the keytop alongside, and the second
keytop of the row above. The keytops are easily removed by just pulling

them towards the tap.

5) Remgve the Light Emitting Diode {LED} from the keyboard towards the
top.

6) Loosen the two hexagenal nuts.
7} Lift the keyboard printed circuit board.

8) Remove the keytop of the keymodule to be replaced. The keymedule is
then easily removed.

Mote: Ensure that the keyboard signal wires are correctly soldered to the
keyboard printed circuit board prior te reinstalling it.

4100380 ¥ SERVICE MANUAL 3-25



Reinstall the keymodule by performing the same operations in reverse.

KEYTOPS TO BE REMOVED

GDOWD@@@E]@“ @@”q@@

Fig. 3-22 Removal of keymodule

3-26 4100380 v



3.3.10 REMOVAL OF ON/OFF SWITCH

The ON/OFF switch is located at the rear of the Basic Module and 1is
housed in the power supply unit.

Tools Required: Screwdriver

1) Unplug the CRT Display and any printer that may be connected to the
system from the Basic Module.

?) Remove the Basic Module cover.

3) Remove the four wires of the ON/OFF switch that fit inte the upper
terminal pins 3, 4, 5, & of the power supply.

4} Remove the ON/OFF switch.

Reinstall the ON/OFF switch by performing the same operations in reverse.

ON/OFF SWITCH

Fig. 3-23 Removal of ON/OFF Switch
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3.3.11 REMOVAL OF CRT DISPLAY

Tools Required: Screwdriver, Allen Key
1) Unplug the CRT Display from the system.

2) Loosen the two screws located at the top of the CRT Display cover to
the right of the brightness potentiometer.

3) Loosen the four allen screws at the bottom of the CRT Display cover.
4} Gently remove the CRT display cover.

To reinstall the CRT Display cover perform the same operations in
reverse.

ALLEN SCREWS ALLEN SCREWS

Fig. 3-24 Removal of CRT Display cover
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4. POWER-UP DIAGNOSTICS

4.1 INTRODUCTION

The power up diagnostics are executed each time the M20 is powered up or
physical reset. These programs are resident in ROM and test the basic
functionality of the wvarious modules within the M20. The purpose of
these programs is to assure a minimum working level of all the main
modules in the M20. 1n order to execute these programs the basic CPU,
clock, power supply, address and data paths must be operating correctly.

In general, the level of fault isolation is te the module 1level. For
example, the keyboard and disk drive error messages point the user to the
faulty module and are limited in scope, whereas the error messages
associated with the testing of the RAMs, ROMs, and the remzinder of the
large scale integration (LS1) chips specify the faulty component.

4.2 TEST DESCRIPTICN AND OPERATING PROCEDURES

The power up diagnostics run automatically every time the power switch is
switched on or the reset button is pushed. During the power up sequence,
a series of characters appear in the upper left corner of the display.
Make sure the Brightness Control is properly set to get the best charac-
ter definition, These characters indicate that certain intermal func-
tions have heen tested and are functioning properly. At some stage the
screen is filled with various patterns. This occurs during the RAM test,
When all the tests have been verified the display shows:

Bootstrap Loader Rev. X.X

The M20 is now ready to process or run programs.

If on switching on, or on pressing the reset bhutton, no diskette is
present in the dlSk drive the following message appears on the D1splay
Bootstrap Loader Rev. X.X

Insert diskette armd type return.

1f on switching an, or on pressing the reset button, the incorrect
diskette is present in any of the drives the following message appears on
the Display:

Bootstrap Loader Rev. X.X

lrvalid File Error XX on Drive X,

Insert diskette and type return,

1f the display does not show the previous information press the RESET
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button. If the correct information is still not displayed consult sec-
tion 4.3.

Three special functions may be inwvoked by pressing specific keys on  the
keyboard while the diagnostics are running.

Pressing the 'l' key causes the diagnestics to enter a loop mede on all
diagnostic tests. Status and error information are also sent to the
parallel pert. To exit loop mode press any key other than 'l°,

Pressing the 'd' key causes the diagnostics to enter a loop mode which
continously reads side zero, track 16 of the first ready disk drive. If
the disk drive configuration includes the hard disk unit (10}, it is
tested 1in loop mode. Otherwize, the first floppy disk drive () is
tested in loop mode., If the first drive (0} 1is net ready (e.q9. no
diskette 1inserted), the diagnostic test attempts to read the same track
on the second drive {1}. 1f the second drive (1) 1is not ready (e.q.
absent from disk drive configuration or no diskette inserted}, the test
loops back and continues to loop still locking for a drive that is ready.
Once a ready drive is found, the diagnostic enters a loop which con-
tinously reads side zero, track 16 of the ready disk.

Pressing the 'f' key causes the bootrstrap loader te first attempt the
boctstrap from the floppy disks before attempting the bootstrap from the
hard disk. The normal sequence is to bootstrap from the hard disk first.
A&ny other key that is detected as being pressed is saved and passed along
to the operating system,

4.2.1 1IBOO0Y CPU TESY

All registers (excluding the refresh counter) are checked to verify that
all bits can be set zero and one.

All eight of the Z8001 CPU's addressing modes are checked: Register,
Immediate, Indirect register, Direct Address, Index, Relative Address,
Base Address, and Base Index,

The following instruction classes are tested with commonly used instruc-
tions from each <c¢lass of the Z8001 CPU instruction set: Load and
Exchange, Arithmetic, logical, Program Control, Bit Manipulation, Rotate
and Shift, Biock Transfer and String Manipulation, Input and Output, and
CPU control.

The following modes of operation are tested: system, normal, segmented
and non-segmented.

After the RAM and ROM modules are verified, the call instruction and the
following traps are tested: vectored interrupt, non-wvectored interrupt,
system call, and priveleged instructions.

After the reali-time clock and keyboard hawve been initialized and tested
handshake interrupts are tested on the real-time clock and keyboard,

4.2.2 ROM MODULE TEST

During this test the (PU calculates for each ROM chip a checksum. The
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checksum should equal to the known value.

4.2.3 RAM MODULE TEST

This test is a limited test to yrrify that the RAM module is functional.
First, each 16 kbyte RAM bank is checked to see whether its bank number
can be written into and read from its last byte. MNext, each word of
every RAM bank has its own address written into it. The contents are
then read and verified against the address. Then, the complement of the
address is written each word. Again, the contents are read and verified
against the address. Finally each RAM bank is completely filled with a
fixed pattern of 1's, then read and verified. Similarly each RAM bank is
first filled with a fixed pattern of Q's, and then tfested. Thus, data
integrity and some immunity to noise is verified. Also, the operations
of multiplexing addresses to each RAM chip and demultiplexing them within
each RAM chip are verified.

4.2.4 LS1 CHIP TESTS

This test tests the basic functionality of the following integrated cir-
cuits: both 8251 USARTs, 8253 Timer, 8255 Parallel 1/0 Chip, 6845 CRT
Controller, 1797 Floppy disk controller. This test does not however
check the output of these devices. This test does however verify that
registers can be written to and read from, This test thus verifies the
data path to the chips, the chip enable logic, and the basic functional-
ity of the chip itself,

4.2.5 KEYBOARD TEST

To test the keybeard a command seguence is sent to the keyboard to cause
the keyboard to enter a self test mode., The keyboard must respond within
a certain peripd of time with the corrrect test responses. This test
verifies the operation of the keyboard and the serial communication with
the keyboard.

Then, the presence of a jumper an the keyboard communication link is
tested here to determine whether a flag should be set to cause the system
to loop on diagnostic testing upon completion of the current pass. MNext,
the keybeard country code is input from the keyboard and stored in memory
to be used later on by the operating system, Finally a command is issued
to the keyboard to generate a pair of audible signals to the user.

4.2.6 DISK DRIVE TEST

First, the ROM floppy disk driver is initialized and a determipation is

4100380 v SERVICE MANUAL 4-3



made regarding the configuration of the disk drive hardware, A check is
made to see if the hard disk unit (10} is present. 1If it is present, a
command to read side zero track zero is issued. 1f this task can be per-
formed without seek or data errors, then the hard disk drive unit subsys—
tem is assumed to be functional. Next, regardless of whether the hard
disk unit (10} is present, the first floppy disk drive {0} is checked for
ready status. 1If the first drive (0} is ready, the test described above
is performed on drive {0). MNext, regardless of whether the first floppy
disk drive (0) was ready, the secaond floppy disk drive (1) is checked for
a ready status if it is present in the disk drive hardware configuration.
1f the second drive is preseat and ready, the test is repeated on drive
{1). 1f the hard disk unit is absent from the particular hardware confi-
guration, and neither floppy disk drive is ready, this test is skipped.

4.3 TEST PROGRAM FLOW

The following segquence {see also flow chart at end of chapter} is exe-
cuted at the time of the power-up or when the hardware reset button is
pressed:

1. The vides controller chip {6845) is programmed. Only load, increment,
output, and jump relative instructions are used.

2. The parallel printer port chip (8255) is pregrammed. Only lsad and
output instructions are used.

3. Four bytes are written to the bitmap RAM that form a small triangle in
the extreme upper left corner of the video display, signifying the begin-
ning of the Z8001 CPU diagnostics.

4, The 78001 CPU's registers, addressing modes, instruction classes, and
modes of cperation are tested. Testing the CPU's trap and call instruc-
tion capabilities is delayed until after the ROM and RAM modules have
been tested. The interrupt diagnostics are postponed until after the
real-time clock and the keyboard hawe been initialized and tested,
because both are serviced as part of the test., 1f a failure 1s detected,
the small TRIANGLE remains on the video display, and an infinite loop is
entered.

5. The keyboard USART chip (8251) is programmed and initialized, so that
the user is allowed to input from the keyboard.

6, Four bytes are written to the bitmap RAM so as to form a small 5SQUARE
in the extreme upper left corner of the video display, signifying the
beginning of the ROM module diagnostic tests.

7. The ROM module test is performed. 1f a failure is detected, the small
SQUARE remains on the video display, an 'E Hn' or "E Ln' error message is
sent to the parallel printer port, and an infinite loop 15 entered.

B. Four bytes are wriiten to the bitmap RAM so as to form a small DIAMOND
in the extreme upper left corner of the display, signifying the beginning
of the RAM module diagnostics.

9. The RAM module test is performed. If a failure is detected, the small
DIAMOND remains on the video display, an 'E Mc bb ssss wwwe' error mes-
sage is sent to the parallel printer port, and an infinite loop is
entered.

10. The Z8007 CPU trap and call instruction tests are performed. If an
illegal trap error is detected here or earlier, four bytes are written to
the bitmap RAM so as to form FOUR small wvertical BARS in the extreme
upper left corner of the video display, and an infinite loop is entered.
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1. The screen driver, parallel printer port driver, and the real-time
clock drivers are initialized. The real-time clock USART (8253) is ini-
tialized. The video display and the parallel printer port can now be
safely used for displaying error messages.

12. The remaining of the large scale integration chips {L51} are then
tested. If a failure 1s detected, an 'E Cy' error is written on the
video display, and execution of the diagnostics continues. The serial
baud generator (8253) is ptrogrammed to provide a 1200 baud rate for the
keyboard and a 9600 baud rate for the RS 232 serial port. Beth USARTs
(8251) are initialized at this point.

13, The keyboard USART (B251) is checked to see whether any other key has
"been struck. 1If a single key is pressed, the key is saved for later use.
14. The keyboard test is performed, A self test command is issued to the
keyboard, which must be answered promptly and correctly. If the presence
of a jumper on the keyboard communication 1ink is detected here, the sys-
tem sets a flag to loop on diagnostic testing. The country code sent by
the keyboard is saved for later use by the operating system., If a
failure is detected, an 'E Ky' error is written on the video display and
execution of the diagnostic continues.

15. The 280071 CPU's interrupt service procedure is tested using the real-
time clock and the keyboard. 1If a failure is detected, an 'E ly' error
i5 written on the video display, and an infinite loop is entered.

16. The disk driver is initialized, and the disk drive test is performed.
Track 16, side zero is read on all ready disk drives in the particular
hardware disk cenfiguration. 1f the hard disk 1is absent and neither
floppy disk drive 1is ready, this test 1s skipped. If a failure is
detected on a ready drive, this test is skipped. 1f a failure is
detected on a ready drive, an 'E Dy' error is wriiten on the video
display, and execution of the diagnostics continues. This marks the end
of the actval diagnostic testing. Now, a decision is made as to where
the program should branch depending on whether the user has struck a key
on the keyboard.

17, If the 'd’ key was pressed, this process enters a loop which continu-
ally reads side zero, track 16 on the first ready drive.

18, 1If the '1' key was pressed (or the loopback jumper detected), the
system enters a leop which continually runs the diagnostic software and
prints the pass count and any error information passed to the parallel
printer port.

19, Otherwise, control is transferred to the boot-strap loader which
loads the operating system from the first ready disk drive. 1f the
diskette containing the operating system has not been mounted on one of
the disk drives at this point, a boot-strap error message prompts the
user to:

"Insert system diskette and type any key"

20. Any key pressed other than a 'd', '1', or 'f' along with the key-
board country code is saved in RAM and passed along to the operating sys-
tem.

4.4 ERROR MESSAGES AND TABLES AND INTERPRETATION
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4.4.1 MESSAGE DISPATCHING

When an error is encountered in the power up diagnostics it is displayed
on the CRT screen. However, if the video circuitry is not working, and
the printer driver has already been initialized the error message is sent
to the parallel printer port, Hence, by connecting a printer to the
parallel port cne can get some indication as to the type of error encoun-
tered by looking at the printout.

MESSAGE SYNTAX
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SCREEN MESSAGE PRINTER MESSAGE COMMENT 5
Triangle Mone Faulty CPU -
CPU addressing Mode
test or CPU
instruction class
test have failed.
Square E xn ROM failure
¥ =Hort
(High or Low bytel
n = ROM number
{1 to & inclusivel
Diamong E Mc bb 5555 wwuw Faulty RAM -

Four Vertical
Bars

ECC

ECT

Ecz

EC3

EC4

ECS

ECS

EKD

EK1

c=RAM ¢onfig. number
bbk = bank failure no.
syss= data expected
wwww= data read

None

ECO

ECT

EC2

EC3

ECo

EKD

EK1

1f test stops

abruptly while
displaying patterns on
screen, then very likely
the RAM test has failed.

CPY call and trap
tests have failed.

Faulty 8255 Chip

Faulty 6845 Chip

Faulty 1797 Chip

Faulty 8253 Chip

Faulty 8257 K/B Chip
Faulty 8251 RS 232 Chip

Faulty 8259 Chip

Keyboard error -
No response

Keyboard Error -
S5elf-test failure
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SCREEN MESSAGE PRINTER MESSAGE COMMENTS

E1D EID interrupt Error -
Non-vectored interrupt

£11 ET1 Interrupt Errer -
vectored interrupt

EDD EDD Disk error drive 0
£ EDT Disk Error drive 1
ED10 €010 Disk Error drive 10

{Hard Disk Drive)

A small diamond appearing in the extreme upper left cormer of the video
display, indicates a failure in the RAM diagnostics. Am error message is
sent to the paralllel port with the following format:

E Mc bb 5585 wwwe

where:

¢ = RAM configuration number {hardware confilguration number of the par-
ticular M20 system)

Configuration 3 = M20 with at least one 32KB memory expansion board

bb = Bank failure number
The following table cross references the bank number against the actual
physical location of the memory.

BANK MUMBER PHYSTCAL LOCATION
Bank 00 Motherboard

Bank 04 Motherboard

Bank 05 Motherbparg

Bank 06 Motherboard

Bank 09 Matherboard

Bank 0A Motherboard

Bank 01 First Expansion Board
Bank Q7 First Expansion Board
Bank QOB First Expansion Board
Bank 02 Second Expansion Board
Bank 03 Third Expansian Bard
Bank 11 Third Expansion Board
Bank 12 Third Expansion Board
5555 = What data should be

wwwik = What data was read

All the above is best illustrated by an example. If the printer on
power=-up prints the following:
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E M3 01 4000 COO00

System with configuration number 3 and error occurred in bank 01 i.e. 1in
FIRST EXPANSION BOARD.

Oata should be:0100 0000 0000 Q00O

Data read was: 1100 0000 000D 0GDQOQ

Faulty bit is the lefthand mest one i.e. 015. Looking at the schematics
of the B/W 32KB expansion board we see that U7 is the faulty RAM chip.
BOOTSTRAP ERROR MESSAGES

While the boct-strap loader is executing, several different error mes-
sages c¢an occur. Lf neither of the floppy disk drives is READY, the fol-
lowing error message appears on the video display:

Insert system disk and type any key

Insert the diskette containing the PLOS operating system and depress any
key. If the file pointed to by the “pcos_fdb™ pointer on block zero of
- any disk is not properly formatted for boot-strap leading, the following .
error message appears on the video display: .
Invalid Boot Fil: sx

where xx = 00 implies an invalid extent count for the file descriptor
black.

i = 01 implies invalid file type

xx = 02 implies an invalid block count

xx = 03 implies an end-of-file error

¥x = 04 implies parameter is out of range for d15k drive

During the boot-strap process, if @ disk error occurs, the following
error message appears on the video display:

Disk Error: xx

where xx is the 2 digit hexadecimal display of the floppy disk driver
return code.

The floppy disk driver return code is z single byte. 1ts eight bits have
the following meaning:

it 7 : Drive not ready error (most significant hit)

bit 6 : Write Protect Error {Bad block error for hard disk)
bit 5 : Write Fault error

bit 4 : Record not found error

bit 3 : Data transfer error

kit 2 : Seek error

bit 1 : After restore, Not Track zero

bit 0 : 1llegal Parameters (least significant bit}

Several of these bits can be set, signifying more than one error,
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5. OLITEST

5.1 INTRODUCTION

The user diagnostics are leoaded via a special diagnostic disk supplied to
the wuser. The Qlivetti commercial name for this diagnostic disk is OLI-
TEST. The purpose of OLITEST is to provide the user with a set of tests
ta verify the functionality of the M20 modules. The tests are disk based
and can be selected individually as needed. These comprehensive tests
include a keyboard test, video module test, a mini-floppy disk test, a
motherboard test, an RS 232C lnterface test, a parallel interface test,
and an 1EEE 488 Interface test. These tests allow the user to gain a
degree of confidence in the correct operation of the system as well as
teach him to discriminate between hardware and software problems. These
tests allow the user to relate more information when communicating with
the field service personnel. Field service personnnel should always
carry out the user diagnostics in order to verify and confirm the wuser's
complaint. In many cases, it is necessary and advisable for the field
service personnel to carry on with the System test in order to confirm
their diagnosis.

5.2 OPERAVING PROCEDURES

The Dlitest disk, when inserted into the M20 auteomatically bootstraps the
test executive, The Olitest is executed by placing the disk in either
the right or left hand drive and resetting the system (this may be either
a physical reset or a keybaord reset). A menu of all the possible tests
is then displayed:

- Video Display test

- HKeyboard Test

- M#otherboard Test

- Mini-Floppy Disk Test

- RS 2320 Test

- Paraltel Interface.Test

- 1EEE Interface Test

- it

The Olitest diagnostics are self prompting. All the commands are listed
on the screen. The tests are selected by positioning the cursor next to
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the desired test. The cursor is moved by using the cursor keys, only the
cursar up and cursor down keys are used {the "2 and "8" on the keypad).
When the cursor is next to the desired test the return key 1is pressed.
This prints a short description of the test. Next the user is asked if
he wants the test to run. If he decides he does net want the test.to run
he enters "n" and the main menu is displayed. 1f he wants to rum the
test he presses "y' and he is asked how many times he wants te run the
test. He then enters a number between 0 and 999. This test is executed
this number of times. 1f an error occurs then an error code 1s displayed
and the test stops. The user may get back to the main menu by pressing
the key "S2". 1If the tests finish with no errors the operator may select
to either run the test again or go back to the main menu.

5.2.1 VIDEQ DISPLAY TEST

After selecting this test the following test menu appears on the Display:

Colour Pattern test
Graphic Pattern
Character Set
Return to Main Menu

The tests are selected by positioning the cursor next to the desired test
and pressing the return key. The cursor is moved by using the curser
keys, anly the cursor up or down keys are used (the "2" and "8") on the
keypad,

The user may get back to the mzin menu by positioning the cursaor next to
“Return to Main Menu" command and then pressing carriage return,

5.2.2 KEYBOARD TEST

After selecting this test, a description of the keyboard test appears on
the screen., this test first executes the keyboard self test. 1f the
self test is succesful, the user is asked whether he wants to continue
with the keyboard test. 1If the user presses "y, then a picture is drawn
on the screen with all the keys shown as they appear on the users key-
board. The wuser now presses the key indicated by the blinking cursor.
If the shift, control or command keys are being tested them the shift,
control or command key 1s painted white along with the blinking cursor on
the other key. For example, if CONTROL A is being tested then the con-
trol key is painted white and the A key has the cursor blinking. The
user goes on to test the next section by pressing "$2". When the test is
finished all keys which were found bad are displayed. Each key is
checked three times before it is considered bad. UWhen the keyboard test
15 completed all errors are listed,
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5.2.3 MOTHERBOARD TEST

After selecting this test,a short description of the test appears on  the
screen, The user is then asked whether he wants to run the test. 1f he
answers "y", then he is further asked how many times he wants to run the
test, After inputting a valid number (between O and 999) the motherboard
test starts running. The user does not see it running but only sees the
message ''Motherboard Test Running'. T1f the test is successful, the user
is asked whether he wants to run the test again or return to the 'main
menu, The user may stop the test at any time by pressing "5%2" and
returning to the main menu.

If an error occurs then an error code is displayed and the test stops.

5.2.4 MIRI-FLOPPY DLSK TEST

After this test is selected, a brief description of the test appears on
the screen. The user is then asked whether he wants to continue with the
test or not. 1If he answers "y", then he is asked to input which disk
drives he wants to test: either drive 0 (right hand drive), drive 1 (left
hand drive}, or the hard disk drive (10}. The user can test any combina-
tion of drives by typing in the drive numbers. For example, if the
operator wants to test the hard disk drive and drive zero he enters: 0,10
or 10,0, All types of drives are tested: 160KB, 32048, 540KB and hard
disks. ﬁe is then requested to place blank formatted disk in the
approprigte drives. The test i3 now executed and takes approximately 2
minutes to execute.

5.2.5 RS 2320 INTERFACE FEST

After this test is selected, a brief description of the test appears on
the Display. This test checks the serial port on the motherbeard and if
present the TWIN RS 2320 option. This test requires that a loophack
jumper be connected to the serial ort and if the TWIN RS 232C board is

present 1t also requires a jumper. €e section 4.5 for loopback jumpers
constructiony, he User is then asked whether he wants to continue with
the test or not. 1If the answer is "y'", the user is then asked how many

times he wants to run the test.
To stop the test at any time the user presses "52",

5.2.6 PARALLEL INTERFACE TEST

After this test is selected, a brief deseription of the test appears on
the screen. The wuser 1is thn asked to insert 2 loopback jumper in the
parallel ort on the motherboard,  (see section 4.5 for loupback jumpers
constructl

The user is then asked whether he wants to continue with this test or no.
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If the answer is '"y', then the user is asked how many times he wants to
run the test.
The user may stop this test any time by pressing the key "S2".

5.2.7 1EEE 488 INTERFACE TEST

After this test is selected, a brief description of the test appears on
the screen, The user is then asked whether he wants to continue with
this test or no. 1If the answer is "y'", then the user 1s asked how many
times he wants to run the test. The user may'stop the test at any time
by pressing "'$2".

5.3 TEST DESCRIPTIONS

5.3.1 VIDEQ TESTS

The video tests are used to verify the operation of the video controller
and the Display wunit itself. These tests operate in both ¢olour and
black and white.

5.3.1.1 Colour Pattern Test

This test is mainly used to check the different colours on the M20,  The
test first draws a pattern and then colours it in, 1f this test is run
on a black and white M20 then this pattern is not coloured 1n, Next the
eight different colours are displayed, one at a time with their names.

If this test is run on a black and white system only black and white is
displayed.

5.3.1.2 Graphic Pattern

This section displays a pattern on the screen which allows the Display
unit itself to be adjusted,

5.3.1.3 Character Set

This section displays the full M20 character set 1in both normal and
reverse video.
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5.3.2  KEYBOARD TEST

The purpose of this test 1is to determine if all of the mechanical
switches, the electronics and bell functions are working properly. The
electronics of the keyboard are tested using the same self test mode of
the keyboard during power up diagnostics. Each key is checked three
times before it is considered bad.

5.3.3 MOTHERBOARD TEST

This test checks the following areas of the motherboard:
- Memory (inmcluding first expansion board}
- Large Scale Integration Chips (LSI)

- CPU

5.3,3.1 Memory Test

This tests the RAM memery and includes 7 seperate tests which are exe-
cuted sequentially. The default number of times these tests are run is
five times. The following is a descriptien of the seven tests: Bank
Select Test

This test writes inte each 16K bank its bank number. the test then veri-
fies that each bank contains its bank number. This test also verifies
the correct operation of th bipolar mapping ROM, and all the chip selrct
logic to the RAM memory devices.

Fixed Pattern Test

This test writes to each memory location the current test pattern and
immediately werifies the pattern. The test cycles through all of the
memory twenty four times, using a different pattern each time. The
twenty four patterns in hexadecimal format are: FFFF, 0000, 5555, 01Q1,
0202, 0404, 0808, 1010, 2020, 4040, 8080, FEFE, FOFD, FBFB, F7F7, EFEF,
OFDF, 8F8F, 7F7F, FFOG, OOFF, AASS, S55AA,

Address Test

This test writes into each memory location its address. The memory is
then checked to verify the addresses. This test is done using byte opera-
tions so that it can first be done using even addresses and then using
odd addresses, The test is then repeated writing the complement of the
address into memory location, Thus all of the memory is written and read
four times in this test,

Marching Test

The same twenty four fixed patterns used in the fixed pattern test are
used in this test, The memory is first filled with the first pattern.
Starting at the beginning of memory the pattern is read and verified, and
then the complement of the pattern is wriiten intao the cell and verified.
The test then goes to the next cell and repeats the same process until
the end of memory is reached. When the end of memory is reachead the test
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starts backwards verifying the pattern, complementing it, storing it, and
verifying {it. This is repeated for each cell until the beginning loca-
tion is reached. This process 1s repeated for all 24 patterns, 411 of
memory is written and read 96 times in this test.

Buss Noise Test

This test uses two wnique instructions of the Z8001 CPU to exercize the
memory, address and data busses. The test fills the memory with a pat-
tern using the LDIR (Load, Increment and Repeat) instruction. Memory is
then checked using the CPIR {Compare, Increment and Repeat) instruction.
This is repeated using all 24 fixed patterns. This entire sequence 1is
then repeated 8 times. all of memory is written and read 192 times.

Moving inversion Test

his test uses a complex algorithm in which a field of zero bits 1is
inverted and then reinverted again with each pass, This process is
repeated using address steps which with each pass are multiplied by two,
This test i3 run first with a forward sequence and then a backward
sequence. Several main characteristics of this algorithm are that each
write is written between two read actions, and that the addresses are
generated in different increments and directions.

Refresh Test

This test first writes a zero pattern to all blanks under test. The test
then delays 10 seconds and verifies that all memory locations still con-
tain the zero pattern, This is repeated using an FFFF pattern, This
test wverifies ¢that the RAM memory is being correctly refreshed by the
video display circuitry.

5.3.3.2 CPU Test

This test is an exhaustive test of the CPU chip. All of the addressing
modes and instruction classes performed in the power-up diagnestics are
tested again in a more complete manner. That is, using many different
registers in the different modes.

A test of the CPU registers is performed. This test checks each register
for storage ability and pattern sensitivity. This is accomplished by
testing with many different fixed patterns, vusing shifts and rotates,
loads and exchanges.

5.3.3.3 LSI Chip Test

This test tests the functionality of the following integrated circuits:
both 8251 USARTs, B253 Timer, 8255 Parallel 1/D Chip, 684% CRT con-
troller, 1797 Floppy Disk Controller, Various registers are tested as
well as the chip enable logic and the data path to the chips,

5.3.4  MINI-FLOPPY DISK TEST

This test enables the user to verify the correct operation cf one or two
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disk drives present as well as the disk interface. This test works with
any disk that has some free space remaining, although it is best to use a
blank formatted disk. Each pass takes approximately 2 minutes per drive
to execute. This test writes a random buffer to the entire disk and then
verifies it.

5.3.5 RS 232C INTERFACE TEST

This test, as explained before requires a jumper to be connected to the
RS 232C serial port connector. This jumper connector (STAD code: 57841Y)
is the same used for System Test and Codia. This jumper connects the
following signals: RXD to TXD; RTS to CTS; DSR to OTR; anmd CLKOUT to .
CLKIN. This jumper zllows complete testing of the RS 232C interface.

The test program first verifies the correct operation of the handshake
lines by placing data patterns on the DTR output line, and then reading
the D3R status bit. This verifies the D5R and DTR functions within  the
USART and the buffers., The RTS is then made inactive and an attempt is
made to send and receive data. If the RTS output and CTS inputs are
working preperly, no data should be received, The RTS is then made
active and the attempt is made again. This time the data should be
received. This verifies correct operation of the RTS and CTS functions
of the USART and the line buffer and receiver,

The TXD and RXD and associated buffer and receiver are tested by sending
out streams of various data and checking to make sure they are received.
This test alse tests the TWIN RS 232C board if it is present. It infact
checks either the R5 2320 or current loop options.

5.3.6 PARALLEL INTERFACE TEST

This test requires the jumper to be connected to the parallel port con-
nector. The jumper connects the A port {outputs) to the b ports
{inputs), and then connects wvarious handshake signals wused on port (.
The test writes all 256 binary patterns to the output port and reads the
input port after each output to verify correct aperation. The handshake
signals ({strobe and acknowledge) are tested using the set and reset bit
functions of the B255 chip.

5.3.7 1EEE 488 INTERFACE TEST

This test does not require any jumpers to be installed and checks the
main components of the 1EEE 48B interface:

Contraller Circuit (8292}

Talker/Listener {B2914)

Interface Circuitry (8293}

Interrupt Circuitry
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5.4 ERROR MESSAGES

5.4.1 VIDEO ALIGNMENT TEST

No errors are displayed since this test relies entirely on the user to
determine 1f the Display is correct and aligned properly.

5.4.2 KEYBOARD TEST

Mo error codes are displayed in this test. 1f the keyboard self test
fails then a message 1is displayed saying that the keyboard test has
failed. The remainder of the test notifies the operator if any keycodes
are received. When the keyboard test is completed all errors are listed,

5.4.3 MOTHERBOARD TEST

The following error codes are displayed:
Error -25% Erper on Motherboard
Error 256 Ercror on RAM Expansion Board

Error 1 8255 Chip Error

Error 2 6845 Chip Error

Error 3 1797 Chip Error

Error 4 8253 Chip Error

Error 5 RS 232C 8251 Chip Error
Error 6 Keyboard 825%1 Error
Error 7 8259 Chip Error

Error 8 ZB001 CPU Ervor

5.4.4 MINI-FLOPPY D1SK TEST

The following errors are displayed:
Error 51 Data read from disk incorrect
Error 57 Disk 1/0 Error

5.4.5 RS 232C ERROR

The following errors are displayed:

Error 2 Motherboard Serial Port Failure
Error 4 Twin RS 232C port 0 Error

Error 8 Twin RS 232C port 1 Error
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5.4.6 PARALLEL INTERFACE ERRGR

The following errors are diaplayed:

Error 1 Fert A to Port B Error
Error 2 PC5 Error
Error 3 PC4 Error

5.4.7 1EEE 488 INTERFACE TEST

The following errors are displayed:

Errar -1 No Board present
Error 1 82594 Chip Error
Error 2 8291A Chip Error
Error 3 8292 Chip Error
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5.5 JUMPERS

5.5.1

The following jumper 1s required for the motherboard RS 232C

as System Test). It must be installed an motherboard connector J7,

SERIAL TEST

test (same

HAME PIN T0 PIN NAME
TXD 4 - 1 RXD
CTs 6 - 5 RTS
OTR 4 - 3 D5R
DTR 4 - 30 RING DETECT
OTR 4 - 12 STGNAL DETECT
TAC- 16 - 13 RXCLOCKIN
LOCKOUT
J7
7 PIN 2 ; A
— 2| ¢ |e
H— ) — [
| — . [
i 2 a| 4 F
[—1 7
-+ |H
—r e 1
[— ? X
—r| 0 N
AT | ] W
—| 12 N
o— > p
Ell 14 R
— 15 5
Fig. 5-1 Motherboard Serial Jumper
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The fellowing jumper must be installed on J35 if the TWIN RS 2320 Board
is present:
RS 232C Mode

WAME PIN T0 PIN NAME
TXDOM 5 - M R¥. 007
TXDO2 26 - 32 RXDO2
CTs0 12 - 3 Ground
CT502 29 - 3 Ground
J35
| — FIN 2 1 "
H— 2 2 1 B
— 3 c
1] 4 o
m———) 7 £
[—1 6! 4 F
T | 7 H
[— g J
T ] 3
i 10 L
— 1 W
M 12 N
= 13 P
[E—) 2 R
— s 5
= E 16 T
i 2 17 y
[S—L 18 v
[T 19 w
T [20 x
& 21 ¥
— 22 Tz
i

Fig. 5-2 RS 232C Loopback Jumper
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Current Loop Mode

NAME

LPSLT
LP5L2
TCLOY
TCLO2
TCLO3
TCLOA

PIN
6
23
18
17
35
38

TU PIN

- 20
- 19
- 37
- 40

NAME
Ground
Ground
RCLOM
RCLOZ
RCLO3
RCLO4

FIN 2

— PIN 1

—a

!

:aamummhun[.‘

.

—

| 1
N<)<£<C-|mi::-nZ§J_l-z]l—I-nmunmb

— PIN 43

Fig.

5-12

53 Current Loop Loopback Connector
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5.5.2 PARALLEL TJEST

The following jumper must be installed on the motherbeard parallel con-
nector J6 {same as System Test):

NAME FIN T0 PIN NAME

PAD 4 - 32 FBO

A1 [ - 22 PB1

PAZ 8 - 30 FB2

PA3 10 - 24 PB3

PA4 12 - 26 FB4

PAS 14 - 28 PBS

Fas 16 - 34 PB&

FA7 18 - 34 PBY

PCE 2z - 20 PCE

J6
[—1 UEL S 1 Aj— FIN 1
HE— | z B
[R——1 3 c
| | n o)
e T 5 E
—w Py :
—t = m
12 B J

T G K
F— T 1o} [ v
— ” "
F——T 12 N
E— 13 p
LA 14 R
)] 154 s
— ® =
— p m
[ 18 v
— Py -
—| 20 X
— ) = ¥
H— 1 22 Z | PIN 43

Fig. 65-4 Parallel Loopback Jumper
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6. SYSTEM TEST

6.1 INTRODUCTION

The System Test comprises a series of tests resident on diskette and
loaded into RAM memory. There are three System Test diskettes. The
first contains all the major tests, the second contains only the Hard
Disk test, and the third contains the tests for the Twin RS 232C board,
Sections 6.2 to 6.4 deal with the first System Test diskette. It con-
tains all the tests feor the major M20 modules {{PU test, Memory test,
Video test, LSl tests, Keyboard test, Min-Floppy Disk test, RS 232C
interface test, Parallel Interface test, Parallel printer test).

This diskette is used by the field engineer for functional werification
of the M20 system following repair as well as for alignment of the vari-
ous modules. This diskette is also used by the 0livetti Manufacturing
and CQuality Assurance Organizations. This test runs with the PCOS
Operating System hardware drivers. Along with the test programs, diag-
nostics are also provided to allow fault isolation of a failing system.

6.2 OQPERATIKG PROCEDURES

The system test diskette, when inserted into the M20 system automatically
booctstraps the test executive. .

SHOULD THE SYSTEM TEST FAIL TO LQAD BECAUSE OF A BLOCKING ERRCR IN THE
POWER-UP DIAGNOSTICS, THEM THE OQPERATOR HAS TO GROUND U31 PIN B ON MOTH-
ERBOARDS OF LEVEL "{P2" "AND PUT JUMPER ZA IN POSITION 2A-1 OM MOTHER-
BOARDS OF LEVEL 'D4'" AND ONWARDS, THE SYSTEM TEST WILL THEN BE LQADED
AND BYPASS SOME BLOCKING ERRORS.

The error logging option is then displayed. The operator has the option
of choosing whether :

a} the errors are to be displayed on the CRT Display only

b} the errors are to be displayed on the CRT Display and also printed "on
the serial printer

¢} the errors are to be displayed on the (RT Display and also printed on
the parallel printer

d} the errors are to be displayed on the CRT Display and logged to the
diskette in drive 1.

The following message infact appears on the display:
0 = No printer cennected

1 = Serial printer

2 = Parallel printer

The operator then depresses key "0' or key "1' or "2" depending on the
error legging desired,
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To exit to main menu the operator depresses the key ''q".

The operator then has to answer a series of questions regarding the

ticular

configuration of the system in use, as shown below.

Drive{s) to test: 0 = Drive 0 (default)
1 = Drive 1
2 = Both 0 and 1
Enter Selection:
Single Sided Drive? 1 = Yes {1560KB)
Enter Selection:
Number of Tracks 0 = 35 Tracks (160/320KB}
1 = 40 Tracks (160/320KB}
2 = 70 Tracks (640KB)
3 = BD Tracks
Enter Selection:
Refarmat Diskette{s)? 0 = No (default)
1 = Yes
Enter Selection:
Compare Memory data? 0 = yes (default}
1 = no

Enter selection:

Enter number of expansicn beard{s) (0 to 3)7?

A mepu of all the possible tests is then displayed.

par-

The following is the

menu that appears on the Display after the operator has chosen the error

lagging option:

Video Alignment Test

8001 test
L51 Chip Test
Keyboard Test

6-2

1
2
3
4
5 Memory Test
6
7
8
9

Mini-Floppy Disk Test

RS 232C Interface Test

Parallel Interface Test

Parallel Printer Test

Mini-Floppy Oisk Write Protect Test
Mini-Floppy Alignment and Eccentricity Test
Auto Test (tests 2-8)

System Exercisor
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14 Operator Entered Test List
15 Configure System Test

The operator can depress CONTROL (BLUE SHIFT) and "C" keys simultaneously
to interrupt any of the above tests and return to the main menu.

6.3 TEST DESCRIPTION

The following is a description of the various tests,

6.3.1 VIDED MODWLE TEST (SELECTED BY DEPRESSING '1'}

The purpose of this test iIs to verify the correct operation of the video
contrellar circuit and the display unit. Various video test patterns are
displayed. These are rranged in such a manner that proper alignment of
the CRT display can be checked. T7The videg test menu is as follows:
Graphics attern Test {default)

Character Fattern Test

Reverse Video Character Test

Screen I1lumination Test

Colour Bars Test

Full Screem Coloured Test

Exit from Video Alignment Test

[=a S - SO I )
(LI L I I | I TR

For each test the operater can depress any key to cbtain the test pattern
displayed on the screen. Also, the operator can depress any key to
return to video test menu. To return to maip menu the operator depresses
the key "6". The operator may select any series of colour bars up to the
limit ¢of the system to display at ene time. That 1is the operator may
select four different colours for the four colour system and eight for
the eight colour system. No restrictions are placed on the operator
selection, However, should the operator enter a larger ruomber than
seven, the program only looks at the least three significant bits.

6.3.2 CPU TEST (selected by depressing '2')

A1l registwrs {excluding the refresh counter) are checked te verify that
all bits can be set to zero and ene. The following addressing modes are
tested on the 2BQ01 CPU chip: register, Immediate, Indirect register,
Direct Address, Indexed Address, Relative Address, Base Address, and Base
Indexed Address.

The following instruction classes are tested on the 78001 CPU: Load and
Exchange, Arithmetic, Logical, Control, Bit manipulation, Retate and
shift, Block transfer, lnput and output.

The following modes are tested: system, normal, segmented, and non-
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segmented.

The following traps are tested: vectored interrupt, non-vectored inter-
rupt, system call, priveleged instructioen,

The operator has the option of choosing whether he wants the CPU test to
run in LOQP MODE aor NO. To exit from loop mode the operator has to
depress the CONTROL (BLUE SHIFT} and (" keys simultaneously.

6.3.3 LSL CHIP TEST (SELECTED BY DEPRESSING '3')

This test tests the functionality of the following 1integrated cirguits:
both 8251 USARTs, 8253 Timer, 8255 PFarallel 1/0 chip, 6845 CRT Con-
treller, 1797 floppy Disk controller. Warious registers are tested as
well as the chip enable logic and the data paths to the chips.

The operator has the option of choosing whether he wants the L51 test to
run in  loop mode or pot. To exit from loop mode the operator depresses
the CONTROL (BLUE SHIFT) and "C" keys simultaneocusly.

6.3.4 XEYBOARD TEST (SELECTED BY DEPRESSING *4'}

The purpose of this test 1is to determine if all of the mechanical
switches, electronics, and the bell functions are working properly. The
keyboard self test and bell function are first tested ten times. The
keyboard country is then displayed on the CRT Display for verification by
the pperator, The keyboard layout then appears on the screem and the
cperator is asked to depress the key indicated by the curser. thete are
four modes of operation: Unshift Mode, shift Mode, Control Mode, Command
Made. Te advance from ome mode to the newxt the ocperator has to depress
'S2' key. To exit from the test, the operator has to depress 'S2' key
while in COMMAND mode.

(o9 ) [10] ] or ] oo ][] [zo ][] | ac s}z ][ = ]
(oo J[s=][ze |[oe][s2][os ] [oa][20] on [ [[s2 [ee o ][c2 ] [en]{cn fcc ][

@@EIE [o7][ce] | o]
@E] (]l [ee ]

Fig. 6-1 M20 Keyboard with UNSHIFT MGDE Raw Keycodes
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[22] (] =] r] [oe] (5] [e2] [so ] (o] (=] el o] ]
[0 J[e2][ee][se] (] e=] sn] ][] ] ][] [} [ee ] o] [orJ[os ) [ee]

@EEIEIEEJ [o0] (o [on ]
@@E@E@

Fig. 6-2 M20 Keyboard with SHIFT MODE Raw Keycodes

RpnEEERoREReD @R ES
[= = =] = ][] [al]]= mjiel]s |

@EIEI [er][r8][r1 ][]
@}E]@

EB l

Fig. 6-3 M20 Keyboard with CONTROL MODE Raw Keycodes

[oe ] n e ) ][} ] o) e oo ] ]| 5 ]
[ 58] s | oo ] o Jf e e | oo ]

ez e ] os] o] oo oo ] e fc ] oo fon oo Joc] [, | [en]oa]fce][oc]
@@@ (=] ee] o]

Fig. 6-4 M20 Keyboard with COMMAND MODE Raw Keycodes
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6.3.5 MEMORY TEST (SELECTED BY DEPRESSING '5')

The RAM test includes 5 seperate tests which are executed sequentially.
The default number of times of these tests are run is five times. After
having chosen the memory test the operator is provided with the following
options:

0 = test (entire memory test is carried out)

1 = quit {abort test and return to menu)
3 = stop on error {test stops on first error encountered)
5 = no stop on error (test does not stop, even if an error 1S encoun-

tered)

2 = display banks (memory banks are displayed)
4 = print banks (memory banks are printed}
& = test bank(s)

The operator depresses any of the above keys. For example, the operator
depresses the key "3",followed by carriage return, follewed by "0, fol-
lowed by carriage return, if he wants to run the memory test and stop on
error.

The operator then has to select the options for the test. By inserting
only & carriage return for the selection, the default value (as
displayed) is entered automatically.

The first option allows the operator to choose whether he wants to run
the test 1in 1loop mode or no. The lgop mode is chosen by default, The
second option allows the operator to enter the testing segquence.

The memory tests are the following:

Default Sequence {1,2,3,4,5,6,7)

Bank Select Test

Fixed Pattern Test

Address Test

Marching Test

Buss Noise Test

Moving Inversion Test

Refresh Test

To exit from the memory test and return to main menu the operater has to
depress 'CONTROL' and 'C' keys simultaneocusly.

The following is a description of each of the 7 tests that are performed:

LS L TR N ]

(L VI T I | B B 1)

BANK SELECT TEST

This test writes into each 16K bank its bank number., The test then veri-
fies that each bank contains its bank number. This test verifies the
correct operation of the bipelar mapping ROM, and all chip select logic
toc the RAM memory devices.

FIXED PATTERN TEST

This test writes to each memsry location the current test pattern and
immediately verifies the pattern, The test cycles through all of the
memory twenty four times, using a different pattern each time. The 24
patterns in hexadecimal format are:FFFF, 0000, 55%5, 0101, 0202, 0808,
1010, 2020, 4040, BO80, FEFE, FDFD, FBFB, FYF7, EFEF, DFDF, BFBF, 7F7F,
FFOO, OOFF, AASS, 55AA.

ADDRESS TEST

This test writes into each memory location its address. The memory 1is
then checked to werify the addresses. This test is done by using byte
operations so that it can first be done using even addresses and then
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using odd addresses. The test is then repeated writing the complement of
the address inte memory lecation. Thus all of memory is written and read
four times in this test.

MARCHING TEST

The same twenty four fixed patterns used in the fixed pattern test are
used 1in this test. The memory 1s first filled with the first pattern.
Starting at the beginning of memory the pattern is read and verified, and
then the complement of the pattern is written into the cell and verified.
The test then goes to the next cell and repeats the same process until
the end of memory is reached. When the end of memory is reached the test
starts backwards verifying the pattern, complementing it, storing it, and
verifying it. This is repeated for each cell until the beginning loca-
tion is reached, This process is repeated for all 24 patterns. All of
memory is written and read 94 times in this test.

BUSS NOLISE TEST

This test uses two unique instructions of the Z8G01 CPU to exercise the
memory , address and data busses. The test fills the memory with a pat-
tern using the LDIR (Lead, increment and Repeat) instruction. Memory is
then checked using the CPIR (Compare, Increment and Repeat) instructien.
This is repeated using all 24 fixed patterns. This entire sequence is
then repeated 8 times. All of memory is written and read 192 times,

MOVING INVERSION TEST

This test is useful in uncovering pattern sensitivity in the RAM devices.
The test uses a complex algorithm 1in which a field of zero bits is
inverted and then reinverted again with each pass. This process is
repeated using address steps which with each pass are multiplied by two.
The test is run first with a foreward sequence and then a backward
sequence. Several main characteristics of this algerithm are that each
write is between two read actions, and that addresses are generated in
different increments and directions.

REFRESH TEST

This test first writes a zero pattern to all hanks under test, The test
then delays 10 seconds and verifies that all memery locations still con-
tain the zero pattern. This is repeated using an FFFF pattern. This
test wverifies that the RAM memory is heing correctly refreshed by the
video display circuitry.

6.3.6 MINI-FLOPPY FUNCTIONAL TEST (selected by depressing '6')

The program instructs the operator to insert a scratch diskette into the
drive under test. A diskette must be used on which the entire surface
will be written,

The operator then selects the options for the test., 8y depressing only a
carriage return for the selection, the default value {as displayed) is
entered automatically,

The operator is asked if he wants to run the test he chooses in loop mode
or not.

The operator than chooses the tests he wants to carry out.sequence.

The tests available are:
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Default sequence {1,4,5,2,3,5}

Write Tracks 1 to Max

Write Tracks Max to 1

Read Tracks 1 to Max

Read Tracks Max to 1

read Random tracks

= Read Track Max

o exit from the mini-floppy disk test the operator has to depress the

(L L T ||

0
1
2
3
4
5
6
T

TEST 1 : Test 1 writes the current test patterns to the diskette starting
with track 1 and continuing to track 34. Following each track write a
verify operation is performed. The verify operation reads the entire
track but does not do a data comparison on the data read. 5ide zero is
written and verified first and then side one is written and verified.

TEST 2: Test 2 writes the current test patterns to the diskette starting
with track 34 and continuing to track 1. Following each track write a
verify operation is performed. The verify operation reads the entire
track but does not do a data comparison on the data read. Side zero is
written and verified first and then side one is written and verified.

TEST 3: Test 3 reads the diskette starting with track 1 and continuing to
track 34, Following each track a verify of the data read is performed if

this option is turned on, Side zero is read amd verified first and then
side one is read and verified.

TEST 4: Test 4 reads the diskette starting with track 34 and continuing
to track 1, Following each track a verify of the data read is performed
if this option is turned on. Side zero is read and werified first and
then side one is read and verified.

TEST 5: Test 5 reafs a randem track and verifies the data if that option
is turned on. Side zero is read and verified first and then side one is
read and verified.

TEST &: Test & reads track 34 and verifies the data, Side zero is read
and verified first and then side one is read and verified.

TEST PATTERNS

Each sector is written as follows: the first byte is the track number,
the second byte is the side number, and the third byte is the sector
number. The remaining 253 bytes contain one of the five different test
patterns. In the first four patterns all of the 253 bytes are the same.
The byte patterns {(in hexadecimal) are: E5, Bé&, 99, and Al. The fifth
pattern 1s an incrementin g pattern: byte 4 contains a 3, up to byte 256
which contains an FF (hex).

The patterns are written with pattern 1 in sector 1, pattern 2 in sector
2 up to pattern 5 in sector 5, and then starting over with pattern 1 in
sector &. On each pass of the test the patterns written to each sector
are changed by one, so that after 5 passes sach sector on the disketts
contains all 5 patterns. {During the second pass pattern 2 is written to
sector 1, pattern 3 to sector 2, etc. During the third pass pattern 3 is
written to sector 1, pattern 4 to sector 2 etc.}

TESTING DISFLAYS
A status indicating the current test, the drive number, track number, and
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side nuwber are continually displayed on the display during the test.
Following each complete pass of the test sequence the pass and error
count are displayed on the display.

6.3.7 RS 232C INTERFACE TEST {SELECTED BY DEPRESSING '7'})

This test requires a jumper to be connected to the RS 232C serial port on
the motherboard. This ‘jumper connects the following signals: RxD to TxD,
RTS to CTS, and DSR to DTR. The jumper pin cenfiguration is given at the
end of this chaper. The STAC code for this jumper is 578451 Y. C(Check
also that the TNSPR jumper block on motherbeard is configured as follows:
T to T2;

N2 to P2;

P to P1;

S to S2;

R to R1;

The test program verifies the correct operation of the handshake lines by
placing data patterns on the DTR output line, and then reading the D3R
status bit. This verifies the DSR and DTR functions within the USART and
the buffers, The RTS 1is then made inactive and an attempt is made to
send and receive data. 1If the RTS output and the CTS inputs are working
properly, no data should be received. The RTS is made active and the
attempt is made again. This time the data should be received. This ver-
ifies carrect operation of the RTS and CTS functions of the USART and
line buffer and receiver,

The TxD and Rx«D and associated buffer and receiver are tested by sending
out streams of various data and checking to make sure they are received,
This section is interrupt driven and tests the RxRDY and TxRDY limes from
the USART (which are used to gemerate the interrupts). Provisions are
also made to allew looping on the USART programming, the handshake tests
and the transmit-receive test. This allows easy debug of problems on the
RS 232C interface.

To exit while in lovp mode the operator depresses 'CONTROL' and 'C' keys
simultanecusliy.

6.3.8 PARALLEL INTERFACE TEST (SELECTED BY DEPRESSING '8'}

This test requires a jumper to be connected to the parallel port aon  the
motherboard. The jumper connects the A port {outputs} to the B port
(inputs), and connects the various handshake signals used on Port C. The
STAC code for this jumper is BYR4854Y.

This test writes all 256 binary patterns to the output port and reads the
input port after each output to verify the correct operation. The
handshake signals are implicitly tested,

This test allows looping on programming of the 8255, and looping on
either of the port tests.
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6.3.9 PARALLEL PRINTER TEST (SELECTED BY DEPRESSING '9')

The printer tests prints a standard message to the parallel printer port
so  that the operator can visually verify the correct operation of the
printer attached to the M20 system.

6.3.10 MINI-FLOPPY WRITE PROTECT TEST (SELECTED BY DEPRESSING '10'}

The floppy disk write protect test provides the operator with the option
of performing the test on drive 0 {default drive} or on drive 1 or on
both drives,

The operator is then asked if he wants to perform this test in a loop
mode or not. The default is YES,

The operator is then asked if he wants to perform this test in a loop
mode or not. The default is YES.

The operatar is then asked to mount a write protected diskette 1into the
disk drive(s) he has chosen to test. The operator can then press any key
to begin the test and the write protect function of the drive in question
is tested.

On the LRt Display the operator is informed whether this test has been
successful or not.

6.3.11 MINI-FLOPPY ALIGNMENT & ECCENTRICITY TEST (SELECTED BY DEPRESSING
I1‘Il)

This test requires the use of the MARGINED DISK (STAC code 000477G). THe
operator is then asked to insert the margined disk into the drive under
test. Upon completion of the test the operater is instructed to reinsert
the system test diskette.

The margined disk allows the software to check the alignment and perfor-
mance parameters of the floppy disk drive. This test is a read only
test, so that the contents of the diskette are not destroyed. This test
consists of reading specific patterns in specific locations on the
diskette.

6.3.12 AUTO TEST (SELECTED BY DEPRESSING '12'}

This test performs tests 2 to 8 already described: CPU test, LS1 chip
test, keyboard test, memory test, mini-floppy disk test, RS 232C inter-
face test and parallel interface test, The aute test loops continually
and the operator has to depress ‘CONTROL" and 'C' simultaneously to
return to main menu. At one point in this test the CRT display appears
dark for a couple of seconds. This occurs during the memory test when
the memory area is being filled up with zeroes.

£-10 4100380 ¥

"1



€.3.13 SYSTEM EXERCISOR TEST (SELECTED BY DEPRESSING '13')

The purpose of this test is to check the system for any interactive
faults. The system exercisor simultaneously tests many functions. The
following are intermixed in a random fashion: Serial pert transmit and
receive interrupt processing, floppy disk 1/0, parallel port processing,
memory and video tests.

6.3.14 OPERATOR ENTERED TEST LIST (SELECTED BY DEPRESSING '14')

This test allows the operatoer to choose & particular sequence of tests he
desires.

lnfact after the guestion 'Loop Mode or No?" the message:

ENTER ANY SEQUENCE OF TESTS

appears on the screen,

Note: Insert the number of each test desired seperated by a space.

6.3.15 CONFLGURE SYSTEM TEST (SELECTED BY DEPRESSING '15'}

This test configures the particular system under test. 1Infact it is a
repetition of the questions that appear before the main system test menu
appears.

6.4 ERROR MESSAGES

The following section describes the types of messages from the wvarious
tests,

6.4.1 VIDEO MODULE TEST

Since this test relies entirely on the operater to determine if the
display 1is correct and the CRT is aligned properly, no errors that the
computer can recognize are possible in this test.

6.4.2 28001 CPU TEST

Message displayed: Z80071 CPU TEST FAILED
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6.4,3 LS1 CHIP TEST

Message displayed: LSI CHIP TEST FAILED

The specific name of the faulty LS1 chip is also displayed. The L51
chips are the following:

8251 (Keyboard lInterface)

B251 {Serial Interface}

8253 (Timer)

B255 {Parallel Interface)

6845 {CRT Ceontroller)

1797 (Floppy Disk Controller)

6.4.4 KEYBOARD TEST

Message displayed at bottom of screen:
ERROR Raw Keycode is XX Should be YY
where XX = incorrect code of key depressed
and YY = correct code of key depressed

Erfors are displayed immediately on occurrence. #All the key codes are
shown in fiqures 5-1 to 5-4.

6.4.5 RAM MODULE TEST

Any error cccuring during the test is displayed on the CRT, The message
contains the test number that fajled, the address of the failure, a
binary printout of what the data should look like, and what the data read
actually looked like.

&S each of the five tests is executing the test number 1is displayed on
the CRT. Following each cycle through the entire test sequence the pass
number and total error count is displayed on the CRT screen.

RAM ERRORS

The following RAM memory addresses are physically located on the mother-
board: Bank 00 Range: (00}0000 to (00)3FFF

Bank 01 Range: (01)8000 ta (01)BFFF

Bank 02 Range: (03)0000 to (03)3FFF

Bank 03 Range; (05)0000 to {05)3FFF

Bank 04 Range: (0534000 to (05)7FFF

Bank 05 Range: (05)}B000 to (05)BFFF

Figure between parenthesis denotes the segment number,

Following table attempts to identify the faulty RAM chip on the mother-
board:
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FAULTY DATA BIT FAULTY RAM CHIP

by Y105
D1 u104
D2 U103
D3 U1oz
D4 U101
05 U100
Lo ug9

07 usa

08 U115
09 U6
D10 1117
011 U118
D12 U119
013 U120
D14 21
D15 nzz

The following memory addresses are physically located on the first memory
expansion board (B/W):

range (01)C000 to (01}FFFF

range (0A}8000 to (OA}BFFF

The following memory addresses are physically located on the second
memory expansion board (B/W}:

range {08)8000 to {OB)BFFF

range (0OA}COOQ to (OAYFFFF

The following memory addresses are physically located on the third memory
expansion board (B/W):

range (08)4000 to (08)7FFF

range (03)8000 to (03)BFFF

The following table attempts to identify the faulty RAM chip on a B/W
memory expansion board:

FAULTY DATA BIT FAULTY RAM CHIP
Do uz
D1 U3
D2 VE.}
D3 Us
D4 i Ub
05 U7
D6 us
07 ue
D8 U
D9 Utz
B0 U13
D1 ula
D12 u1s
D13 U6
D14 nz
D15 s
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The following table attempts to identify the faulty RAM chip on a colour
memory expansion board:

FAULTY DATA BIT FAULTY RAM CHIP
Do us
D01 u7
02 us
D3 us
D4 U4
D5 u3
] ue
D7 ut
08 U9
ne uig
D10 U1
011 U1z
D12 U13
D13 u14
014 U1s
015 16

EXAMPLE :

Errer in test -

Address (01)C000

Value is 00000000 GOQOOOT

Should be 00000080 0000000

This means that error occurred at address ((1)C000 1.e. on First Memory
Expansion Board.

Faulty bit is DO i.e. chip UZ is most probably the faulty component,

6.4.6 MINI-FLOPPY DISK TEST

Write Errors: 1f an error occurs while writing a track, -the error is
displayed and one attempt is made to write the track again., 1If an error
is encountered during the verify operation, the error is displayed, and
one retry 1is made on the verify operation. If an error occurs on the
second verify, the ercor is displayed and the write and wrrify operation
are attempted one more time.

Read Errors: 1f an error occcurs while reading & track, the error is
displayed and one attempt is made to read the track again. If an error
occurs during the data comparison, the read and compariscn operation are
attempted one more time,

ERROR PRINTING FORMAT:

When an error occurs, the type of error is displayed alomg with the test
number, drive number, track number and side number. The mini-fioppy disk
controller chip status register is then examined and the various types of
errors are printed alse, The following possible errors are displayed
from the status register: Drive not ready error, write protect error,
write fault error, record not found error, CRC error, and lost data
error.
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Drive Not Ready Error No diskette present in disk drive

Write Protect error Write protect notch covered

Write Fault error Fault occurred on write operation

Record not found error Desired sector, track or side were not found
CRC error Cyclic Redundancy Check error, *

Lost Data error The M20 did not respond to the DRQ(Data

request) in one byte time.

*CRC 1s a check carried out to detect errors. For further details on
CRC refer to mini-floppy disk interface section,

6.4.7 RS 2320 INTERFACE TEST

The type of error occurring is displayed and the user has the option of
entering several looping states.

Example of error message:

#*%ERAOR DTR to PSR not correct

6.4.8 PARALLEL INTERFACE TEST

The type of error poccuring is displayed, and the operator has the option
of entering several looping states for diagnostic purposes.

Example of error message:

**FERROR Port A to Port B Test

Data was 3F

Data should be 00

6.4.9 WRITE PROTECT TEST

The operator 1s informed on the (RT Display whether the write protect has
been detected or not.

6.4.10 FLOPPY DISK ALIGNMENT TEST

This test displays the type of alignment failure. Failures in this test
must be corrected before the floppy disk functional test (&) can be per-
formed,

Figure 6-5 shows the errors displayed on the CRT screen, The internal
tracks are those rumbered 16-30 and the external tracks 2-16.

The first section of figure #-5 gives infermation regarding the nature of
the error (distributed or consecutive) as well as whether they were
internal or external and the track they occurred o, 1t also informs the
operator  on what side of the disk and on what drive the test was carried
out.
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The second part displays the number of tracks read and the errors found
during the read operation. Anything but '00' indicates anm error has
occurred on the track,

The third part gives the alignment and eccentricity values of the drive
under test as well as indicating the number of tracks that had no errars,
NOTE: Values recommended for correct operation of the drive are:
Alignment = 60 microns

Eccentricity = 60 microns

At the end of the test the user has to verify that the sum of the eccen-
tricity and alignment values does not exceed 110 microns,

1f the sum is greater than 110 microns, the disk drive must be adjusted
with the alignment disk.

1} fIRST TRACK FOUND WITH: INTERNAL EXTERNAL (DECIMAL NUMBERS)
¢ Distributed Errors or more: b4 %X ORIVE = @ or ¥
8 Distributed Errars or more: XX X
8 Bistributed Errors or more: XX XX SIDE =0 ar 1
ALL 16 Sectcrs have Errgrs 3 XX X
2) TRALK NUMBER 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3D

Bistributed Errors: ¥ Z2 2@ 17 i i1 I¢ i1 It il i Lt I I i
Consecutive Errors: 2¥ ' 22 17 11 Ir 1l @r I¢ 17 1I Iz 1r I i1

2) TRACK NUMBER : 18 15 14 13 12 11 10 09 08 07 06 05 04 93 02
Distributed Errors: 22 Z® IZ p® 22 27 ¥ I} I T Iz 17 1z 11 i1
Consecutive Errorss ¥ z1 12 ! fr 1z 1z Iz I¥ iz 11z 11 17 12 11

%) ALIGNMENWT = NN Microns {Internal f Externall ECCENTRICITY = NN Microns

PASSING : Mumber of tracks with 9 good sectors = NN (Min. 15}

N.B. - NN = Decimal Valve
XX = Track Number

ZZ = Number of Sectors Errors

Fig, 6-5 Table displayed after the end of the Floppy Disk Alignment
Test
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6.4.11  SYSTEM EXERCISOR TEST

In addition to the type of error which occured, the error message also
describes the environment in which the failure occured, so that interac-
tive faults can be detected easily. although the sequence of tests is
based on a random rnumber generator, the same sequence can be repeated by
using the same random number seed.

6.4.12 JUMPERS REQUIRED FOR SYSTEM TEST

The following jumpers and configurations are required for the 1/0 port
tests:
Parallel Loopback Jumper Connector {Code: 5784854 V)

NAME Pin to Pin Name
PAD 4 to 32 PBO
PAT -] to 2¢ PE1
PA2 8 to 30 PB2
PR3 10 to 24 PB3
PA4 12 to 26 PE4
PAS 14 to 28 PBS
PAG 14 to 34 P26
PAT 18 to 36 PB7Y
PCS 2 to 20 PC6
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6-6 Parallel Loopback Jumper Connector

Serial Loopback Connector (Code: 5784851 Y)

Name
TXD
cTs
DTR
DTR
OTR

Fin
2
]
a
4
4

to
to
to
to
to
to

Pin
1

5

3
10
12

MName

RXD

RTS

DSR

Ring Detect
Signal Detect
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Fig. o6-7 Serial Loopback Conmector

The following jumpers must be present for the

N2 ta P
P te M
5 to 52
R to R1

Cade of margined disk; 0004776
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6.5 SYSTEM TEST FOR HARD DI1SK

The system test for the Hard Disk Unit is resident on a seperate mini-
floppy disk. The disk is used by field engineers for the Hard Disk func-
tional test. This disk is independent of the other system test disk
described previously. This test 1s carried out by the same hardware
drivers of the PCOS aperating system. Besides the test programs, infor-
mation is given to find faults on the Hard Disk.

6.5.1 OPERATING PROCEDURES

The Hard Disk System Test Disk is loaded from the mini-floppy disk drive
at the end of the power-up diagnostics. The error logging option is then
displayed. The operator can select among the following:

- errors displayed on video only

- errors displayed on video and printed by serial printer

- errors displayed on video and printed by parallel printer

- errors displayed on video and error logging on mini-floppy disk

For the above choice the following message is displayed:

0 = no printer connected

1 = serial printer

2 = parallel printer

3 = log errors to disk (the user is requested to give the system and
operator identification.number. This aption is only used by Production).

The operator hits keys 0,1,2,3 according to the desired error logging.

A menu of all the available tests is then displayed.
1. drive ready test

2 seek test

3. data pattern test

4. random write, read and verify
5. 1insert test

&6. funnel test

7. sgantion test

8. ageing test

9. controller test

a full exercise

b. writefcontinous verify

c format

d. set parameters

¢, HOU debugging opticns

f. scope loop selection

The above tests can be interrupted by hitting the numeric key '".
1t is useful for the operator te bear in mind the following information
on the Hard Disk when performing the above tests:
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& PRead/Write Heads
3 Piatters

6 Surfaces

1080 Tracks

33 Sectors/Track
180 Cylinders

6.5.2 DRIVE READY TEST (SELECTED BY DEPRESSING '1')

The drive ready test assures that the hard disk drive is ready. If the
drive is not ready in 15 to 17 seconds an error message is displayed.

6.5.3 SEEK TEST (SELECTED BY DEPRESSING '2')

On selecting this test the following message is displayed:

"1s bad block list on disk? (1=yes)”

1f the operator depresses the numeric key '1' the test automatically
starts. If the operator depresses any cther character or number besides
'1' he is asked to input the cylinder numbers, head numbers, and sector
numbers.

The first seek is to cylinder 179, the second to cylinder 0, the third to

cylinder 178, the fourth to cylinder 1 and so on. Any error indicated in

the status register causes the program to increment a counter. Dperator

honoured parameters are honoured, but at least twe cylinders must be .
entered (i.e. start cylinder = 0 last cylinder = 1 as a minimum). The

test loops unmtil the operator depresses '1' at the keyboard.

6.5.4 DATA PATTERN TEST (SELECTED BY DEPRESSING '3")

The pattern test writes all cylinders with a data pattern, and then veri-
fies that pattern. The disk is written from the lowest specified
cylinder to the last cylinder specified. A read and verify in memory 1is
then performed in a similar way. This seguence is then repeated from the
last cylinder to the first. The write starts with the cylinder specified
in the memory location st-cyl (initialized to 0), head specified at
memory location st-head (initialized to 0}, and sector specified at
memory location st-sec {also initialized to 0}. The write increments
from these initial values up o and including the wvalues specified in
memory locations last-cyl, last-head, and last-sec. (these are initial-
ized to 179, 5 and 31 respectively)

This allows the operator to test a specific area of the hard disk. The
verify starts with the last walues specified by memory locations last-
cyl, last-head, and last-sec. Therefore the first sector written is the
last read and wverified, This provides a partial aging test. The data
pattern is the suggested worst case for the drive. This pattern is used
3s a default, and c¢am be altered with the set parameter function.
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Operation time outs are reported as an error, the time allowed is suffi-
cient for all retries to take place. The remaining errors are divided
into HARD and SOFT errors.

HARD ERRORS: Hard Errors are generated by the error bit in the status
register. Reported are the cylinder, head, sectar, and the contents of
the error register., These errors are defined as follows:

bit Duveunnrnnnns DAM {Data Address Mark) not found

Bit 1o ... TRD (track Q) error

bit Z2ivvuiiininnn aborted command

hit 3. . ia.aiien. undefined

bit 4.0ttt 1D (identification} not found

bit 5. iinennnn . CRC {Cyclic Redundancy Check) error - 1D field
Bit 6. .. vn e CRC {Cyclic Redundancy Check) error - data field
bit 7uvvwnnannn. Bad Block Detect

SOFT ERRORS: Soft errors are a result of a good transfer from the hard
disk controller, but the data received was not identical to the data
written to the disk. The following data pattern 1is repeated for 256
bytes:

DB 6D DB &D BS DD B& DD 6D DB oD DB DD B& DD B6

This pattern is generated by using twc word walues. MWord onme is written
twice, ‘then word two is written twice, the high and low bytes of these
words are exchanged, and the sequence is then repeated. These initial
values may be altered by the operator. For example the initial wvalues of
AAS5 and FFOD would produce the same repeated pattern in the buffer:

AA 55 AA 55 FF 00 £F 00 55 AA 55 AA 00 FF 00 FF

This pattern is written to a buffer in memory for 256 hytes, and then the
cylinder address, head number, and sector number are written censecu-
tively over the first three bytes. This test runs wuntil the operator
enters a '1' at the keyboard.

é.5.5 RANDOM WRITE, READ AND VERIFY (SELECTED BY DEPRESSING '4')

Random write, read and verify saves the current start and last wvalues.
The ¢ylinder, head, and sector values are taken from a random number gen-

erator. These wvalues are then put in the start and last wvalues., The
data pattern test is then called. This does the write verify to only one
discrete sector. This operation is repeated 100 times. The initial

start and last wvalues are restored, the information displayed, and a
check is made for operater termination request. When invoked individu-
ally, the cylinder head, and sector information is presented at the com-
pletion of the write, read and verify. However, when inwvoked in the full
exarciser, only the cylinder number is presented.

NOTE: The user entered parameters are not honoured as the start and last
values (the data pattern is altered, hut that is the only value entered
by the gperator that this test honours).
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6.5.6 INSERT TEST {(SELECTED BY DEPRESSING '5')

The insert test uses some of the reutines available in the data pattern
test. The entire disk 1s written and verified with the data pattern
specified by the operator {or default}. The test then writes and veri-
fies all odd secters on even cylinders and even sectors on cdd cylinders
with complemented data pattern {as always the cylinder/sector/head wvalue
are in the first three bytes). Finally the test reads and verifies all
the entire disk {the parameters are honoured by the test; however, sec-
tors should always start on an even sector number and at least 2 sectors
should be tested or else the test incorrectly reports errors).

6.5.7 FUNNEL TEST (SELECTED BY DEPRESSING '6'}

The funnel test writes an incrementing pattern (first three bytes are as
usual the cylinder, head and sector) te the disk., The pattern of the
write, read, and verify is however different, Each individual cylinder/
surface 1is written gne sector at a time. The secters are writtem in the
following manner: start sector, last sector, start sectoer + 1, last sec-
tor - 1 , and so on down to the centre secter. The surface pointer is
then ingcremented and the process repeated until all the surfaces have
been tested. This process is then repeated until all cylinders have been
tested in this manner. Test runs until the operator enters a '1" at the
keyboard.

6.5.8 SCANTION TEST (SELECTED BY DEPRESSING '7')

The scantion test writes and verifies the entire disk. A random number
is then generated and used as a key. All sector numbers are equal to the
key on all surfaes and cylinders are written to and wverified. This
operation 1is then repeated for all sector numbers less than the key.
Finally, the write and verify is thepn performed on the sector numbers
greater than the key.

6.5.9 AGEING TEST (SELECTED BY DEPRESSING 'B')

The ageing test is a very long test. The sectors are written and weri-
fied individually., Then all sectors previously written are then read and
verified. The ageing test loops until the operator enters '1' at the
keyboard, NOTE: With the default parameters the cylinder display may
appear confusing. EXAMPLE: Test is currently writing cylinmder 5, head
3, sector 1E. After the write of the selected sector all heads and sec-
tors from cylinder 4 to cylinder 0 are read and verified. Then all sec-
tors are read and verified frem heads 2 to 0. Then all the sectors up to
and including 1E are read and verified, Sector I1F is then written and
verified and the read verify process is repeated until all of the disk
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specified has been tested,

6.5.10 CONTROLLER TEST (SELECRED BY DEPRESSING '9')

The controller test writes, reads and verifies all possible data ta the
ports that allow both writes and reads. Proper operation of the busy
bit, and proper status when not busyb are then verified. The remainder
of the test 1is performed only if a bad block is mapped. A read is
attempted of the bad block and proper operation of the error bit and the
error register are then verified.

6.5.11 FULL EXERCISE (SELECTED BY DEPRESSING 'A')

The full exercise repeatedly performs tests 1 through & until the opera-
tor enters the character '1'. At the end of each pass the counter infor-
mation is presented to the operator. Pass number, total error count, and
an error count breakdown are all gpresented to the operator. If the
operator elects to stop in the middle of the test, the current pass is
completed before the task is terminated. The pass number is not incre-
mented until the current pass is completed. The information display is
presented at the end of all the individual tests, ad during the first
pass the counter displays 0.

6.5.12 WRITE/CONTINOUS VERIFY (SELECTED BY DEPRESSING 'B’)

Write/Continous verify test writes once as per the data pattern test and
then performs the read/verify function of the data pattern test repeat-
edly. Informatien presented and task termination are the same as the
above tests. The set parameter command allows the cperator to perform a
"read only". No write takes place at the start of the test. This test
should be used with great caution. Therefere it is advisable to select
the read only option after a full write test is performed on the unit.
The aoperater should remember that the read only option expects the
current data pattern seed to be used to write to the disk.

6.5.13 FORMAT (SELECTED BY DEPRESSING 'C')

Format starts by prompting the operateor for the bad block physical sector
number. Please note this routine sets up for a 4 to 1 interleave, and so
the physial sector number is not the same as the logical sector number to
the software. Errors are all reported in logical sector numbers, To
enter the last value a carriage return in response to each of the three
querys from the M20 termipate the bad block entry. Bad sectors are
marked in the format as bad blocks. This results in an error status of
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B0 hexadecimal. 1n the error routines if this error occurs, and there is
one bad sector on that cylinder no errar is reported. Thus the known bad
characters are hidden from the user, The disk is then formatted by the
controlier. The user entered parameters are honoured by the format rou-
tina and hence it is possible to format only a few cylinders. Please
note that the operator need enly enter the bad block information once
during a session. Further requests for formatting do not prompt for bad
block information. At the ®nd of the procedure the entire disk is veri-
fied to see if it contains all the specified data {(all 0s in the data
fields).

6.5.14 SET PARAMETERS (SELECTED BY DEPRESSING 'D')

Parameters may be set for the tests with the exception of the random
test. The operator is allowed to change the seek pattern of tests two,
first pass of four, six and seven. Those presented are the alternatives
to the default. The default pattern is write from cylinder 0 to 179, and
then read/verify from cylinder 179 to Q. First the operator id given the
opportunity to select the funnel test pattern. This patttern is for both
write and read/verify. The pattern is start cylinder, last cylinder,
start +1 , last -1, and so on. Selection of the funnel test pattern
overrides any other seek pattern for these tests. The operator enters
N to select the pattern. Should the operator not desire the funnel
test pattern he has the option of choosing the direction for the write
and read/verify pattern {'1’ entered selects the optiocnal pattern). This
selection is offered only if the funnel test pattern 1is not selectedw
The operater is asked for the start values and then the last values. The
operator

is then given the option of entering the two data words used to generate
the data pattern used in all the tests (except the seek test and the
adjustment tasks)., A '1' enables this change and any other key terminates
the task. The write with continous verify can be made into a NOTE: The
same patternseed words that were used to write the entire disk mu$t be
present,

6.5.15 HDU DEBUGGING OPTIONS (SELECTED BY DEPRESSING 'E*)

A series of options are selected from a menu presented te the operator.
The operator is prompted for and must enter the desired eylinder, head
and sector, A write or read cemmand is then issued to  the controller.
The keyboard status 1is tested, if an input is pending the task is ter-
minated. When no input is pending from the keyboard, the task waits for
the controller busy bit to become false., The sequence is then repeated.
The write has been modified to prompt for two data words. These words
are then used te fill the write buffer., The write adjustment writes the
data specified out to the disk.

In addition to the read and write adjustment, the remaining commands are
also available in a loop mode. A format loop formats the selected
cylinder until the operater strikes any key. Alsc the seek test performs
continous seeks to the selected cylinder, head, and sector. The restore
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loop continues to 1ssue a restore command to  the controller until the
operator strikes a key. MNewly available are two display optians. The
user may select to view the bad block list or the specifc secter hard
error counter. The gperator must enter the desired head number to view
that collection of counters. The bad block list only displays a fixed
number of entries at a time. The operater is then required to strike any
key to continue the listing.

£.5.16 SCOPE LOOP SELECTION (SELECTED BY DEPRESSING 'F')

& menu of all the scope loops available is displayed. The operator then
responds to the prompts for the port address (es) and data as reguired by
the lnop. The write read loop writes the data entered to the first port
selected, and then writes the second data to the second port selected.
The read loop continoeusly reads the port selected. The address loop
altefnatively reads the two ports selected. Any key entered terminates
the loop.
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6.6 SYSTEM TEST FOR TWIN RS 2320 BOARD

The system test for the Twin RS 232C Board is resident on a seperate
mini-floppy disk. This disk {(code HO 5172) is used by field engineers to
test the Twin RS 232C bpard and is independent of the other system test
disks desgcribed previgusly. This test is carried out by the same
hardware drivers of the PCOS operating system. Two types of loopback
connectors described at the end of the sectien are needed for this test.
All tests except test 2 need the RS 232C loopback connector. Test 2
needs the Curren Loopback connector,

6.6.1 OPERATING PRDCEDURES

The TWIN RS 232( Board system test is loaded from the mini-floppy disk
drive at the end of the power up diagnestics, The error logging option
is displayed. The operator can select among the following:

- errors displayed on video only

- errors displayed on video and printed by serial printer

- errors displayed on video and printed by parallel printer

- errors displayed on video and error logging on disk.

For the above choice the following message is displayed:

0 = no printer connected

1 = serial printer

2 = parallel printer

3 = log errors to disk (the user is requested to give the system and
operatar identificatien number. This option is inly used by Productien).

The operator hits keys 0,1,2,3 according to the desired error logging.
A menu of all the available tests is then displayed:

RS 232C Data Integrity

Current Loop Data Integrity

Control Lines

Synchronous Data Transfer

Baud Rate Accuracy

Interrupt Subsystem

Interrupt Oriven Data Transfer

Default 5tring (tests 1, 3-7)

1f the operator chooses to run test 2, for example, he must depress the
key '2' followed by carriage return,

oo-qcnme-wm—-

6.6.2 TEST 1 RS 232C DATA INTEGRITY

Before proceeding with this test the operator must install the RS 232C
loopback jumper to the comnector {135) at the back of the MZ0 Basic
Module. See the end of this section for the loopback jumper configura-
tion.
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In this test all possible data is transmitted at the highest allowable
baud rate (19.2 KBaud for asynchronous data transfers}, The test is per-
formed from serial port zero to serial port one, and then from serial
port one to serial port zero. This allows the isolation of the faulty
channel. Errors are reported for status, channel software time-out and
data errors. If the test 1s successful the message "Test complete,
Enter any key to continue test.'' appears.

6.6.3 TEST 2 CURRENT LOOP DATA INTEGRITY

Before proceeding with this test the operator must install the Current
loopback jumper to the connector (J35) at the back of the M20 Basic
Module. See the end of this chapter for the loopback jumper configura-
tion.

In this test all tests are identical to these carried out in test 1 with
the exception of the baud rate. If the test 15 successful the message
"Test complete. Enter any key to continue test.' appears,

6.6.4 TEST 3 CONTROL LINES

Before proceeding with this test the operator must install the RS 232C
loopback jumper to connector (J35) at the back of the M20 Basic Module.
See the end of this chapter for the lcopback jumper configuration.

In this test the control lines of both serial channels are set and the
proper reaction is tested at the other channel. The following lines are
tested: RTS, (TS5, DTR, DSR, Signal Detect, Ring Indicator, and the "break
function",

The break function forces transmit data low for more than two character
frames. Error messages are reported according to the serial port gen-
erating the control signals, 1If the test is successful the message "Test
complete. Enter any key to continue.' appears.

6.6.5 TEST 4 SYNCHRONOUS DATA TRANSFER

Before proceeding with this test the operator must install the RS 232C
loopback jumper to connector (J35) at the back of the M20 Basic Module.
See the end of this chapter for the loopback jumper configuratiaon,

The baud rate is initialized to 50 baud, and a synchronous data transfer
of 64 bytes 1is performed. This transfer is performed by polling the
serial port for transmitter ready, and for receiver ready. This transfer
is performed in one direction only (from port 0 to port 1}. Errors are
reported for data integrity, and failure to synchronize,

1f this test is successful the message:; "Test complete. Enter any key to
continue'. appears.
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6.6.6 TEST 5 BAUD RATE ACCURACY

Sefore proceeding with this test the operator must install the RS 232C
leopback jumper to connect (J35) at the back of the M20 Basic Madule,
See the end of this chapter for the loopback jumper configuration.

The baud rate of the serial ghannels is set to 2400 baud, and 127 charac-
ters are transmitted., The time for the transmission is timed by‘the M20
motherboard 8253 and reports an error if the time is not within toler-
ance.

If this test is successful the message '"Test complete. Enter any key to
continue.” appears.

6.6.7 TEST 6 INTERRUPT SUBSYSTEM

Befare proceeding with this test the operator must connect the RS 232C
loopback jumper to connector J35 at the back of the Basic Module. See
the end of this section for the locpback jumper configuration.
Each of the interrupts are generated, and verified for isolation from
other lines. During this phase of the test interrupts 0 through 3 are
unmasked, This allows the program to identify interrupt lines shorted to
one another.
Then all of the interrupts are generated with the interrupt conmtroller
inputs masked. The inputs to the interrupt controller are then unmasked
and the proper order ¢f the interrupt generation is verified. The test
routines are such that errors are isolated to the interrupt sub-system or
serial ports,
1f the test is successful the message "Test complete. Enter any key to
continue test." appears.

6.6.8 TEST & INTERRUPT DRIVEN DATA TRANSFER

Befare proceeding with this test the operator must conmect the RS 232C
loopback jumper to connector (J35) at the back of the Basic Module, 5ee
the end of this section for the loopback jumper configuration.

A synchronous data transfer is perfaormed, but in this case the +transfer
utilizes the interrupts. Data is transferred simultaneocusly in both
directions. Errors are reported for data integrity, serial port status,
and failure to synchranize.

1f the test is successful the message "Test Complete. Enter any key to
cantinue test.” appears.

6.6.% TEST 8 DEFAULT STRING

Before proceeding with this test the operator must connect an RS 232C
loopback jumper to connector {J35) at the back of the Basic Module. See
the end of this section for the loopback jumper configuration,
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All tests are performed with the exception of the current loop test. At
the end of each pass through all the tests two thirty-two bit counters
are displayed. These counters reflect the total errors incurred, and the
number of passes completed. The character '1' entered by the operator at
the keyboard terminates the process at the end of that pass.

If the test is successful the message "Test complete. Enter any key to
continue test.'" appears.

6.6.10 JUMPER CONFIGURATION

The loopback jumper described below must be inserted in connecter J35 at
the rear of the Basic Module., All pin numbers in the text refer to I35,
The figures of the loopback jumpers are also shown.

RS 232C

from pin ........... to pin
St 32
4 11

13, o 39

L 22

T e 2% and 33
L 30 and 36
< 12 and 16
o T w09 and 15

. RS 232 LOOPBACK JUMFER

e A e

oI

Je A

—

wlalmel

Fig. &-8 RS 232C Loopback Jumper
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CURRENT LOOP

from pin ........... ta pin
T 20
- 19
L A 37
17 e e a0
- 2 3 {ground}
23 e i 24(ground)
L T kL
L 22
T 29 and 33
- 30 and 36
. 12 and 16
5 it aa s 9 and 15
CURRENT LOOF
Fig. 6-9 Current Loop Loopback Jumper
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A. MQTHERBOARD CIRCUITRY

This appendix shows the principal M20 circuits' physical lecation on  the
motherboard.

The motherboard is divided into the following 12 sections:
1 - CPY Circuit

2 - Memory Timing Circuitry

3 - Address Multiplexers

4 - Read Only Memory

5 - Random Access Memory

6 - Bit Map Circuitry

7 - Clock Circultry

8 ~ Video Contreller Cireuitry
9 - Floppy Disk Controller

10- Timer and Parallel Interface
11- RS 232C Interface

12- Keyboard Interface
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4} READ OWLY MEMORY
5) RAM
6) BIT MAP CIRCUIT
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71 CLOCK CIRCULT
8) VIDEO CONTROLLER
Q) FLOPPY DISK COMTROLLER
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107 TIMER AND PARALLEL INTERFACE
11} RS 232C INTERFACE
12) KEYBOARD INTERFACE
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8. LIST OF DATC PUBLI1CATIONS

! BIT

I Ttalian Code 3874272 5 ! English Code 3B74277 X

' No ! TOPIC 'DATE
1= o e ————— e o o e |
41 ' Motherbecard level CP1 1 4/82
102 ! Wideo Codes DSY 1034 ! 4782
' 03 ! Random problems on Display when in 1 5/82
! ! 'reverse' mode !
' 04 ! Motherboard Level D3 ! 5/82
115 ! Memory Map retrofitting 1 6/82
' 08 ! Motherboard Level D5 - Jumpers ! 8/82
! ! permanently soldered !
' o7 ! Segment Violation Trap Problem on ! 8/82
! 1 28001 !
' 0B ! Motherboard Changes for Colour Yideo ! 10/82
! { DSY 1041/1046 Connectien !
09 ! ALT Board "LA12" Modification ' 10/82
[ s ! Board "MI 181" Modification ' 10/82
N ! LA12 Change of cede to 126920 N ' 10/82
12 ! Board PWD-209 Modification 1 10/82
' 33 ! Preset for testing the Board &0 220 ! 10/82
! ! {1EEE 488) in the factary !
' 14 t Motherboard Level D7 ' 1/83
' 15 ! Motherboard Level D9 ' 1/83
! 18 ! Memory Expansion Boards (MEQ38, MED3? ! 12/82
! ! MEO39, ME040)} !
117 I Function Keys t12/82
' 18 ! Video Elecit Modifications ! 1/83
1 -
S50F

Italian Code:3874294 V ! English Code: 38742995

Ho ! TOGPIC

Mo
m ! System Test Release 1.05
02 ! Hard Disk Test Release 1.1

03 ! System Test Release 1.08
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!

1

!

! Italian Code:3B74284 V ! English Code: 3874289 7

1 -

! No ! TOPIC ! DATE

1 —t — !-

tm ! Summary of PCOS rel 1.0 and 1.1 1

I g2 ! Summary of PCO5 release 1.3 1 11/82
1 JER—

e e
! NOP

| e -
! Ttalian Code:3874274 ¥ ! English Code: 3874279 Q

1 -
! No ! TOPIC ! DATE

] =t 1 -
;M ! Colour Video DSY 1041 1 oa/82

! 02 1 RS 232C Twin Jumper Configuration 1 10/82
1 03 ! Installation and Check of CPU 1049 1 12/82
' 04 ! Installation of APB 1086 Board !

[

Y e e
! LIS

1 ——- -
! Ttalian Code:3874271 N ! English Code: 3874276 T

! —_—
T Ne ! TOPIC ! OATE

' | !

rm ! Component List: Motherboard, Memory, !

! I Video BfW, Colour Video, IEEE 488 !

I _— —
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C. SYSTEM TEST

CODE OF DISKETTE

SYSTEM TEST LEVEL

MOTHERBOARD LEVEL

HO5170
HO5190

up te D7
All levels
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2.10 CONNECTOR DESCRIPTIONS

This section shows all the connectors used on the M20 motherboard.

1
COMPONENT SIDE J1
B
1 2
J2
33 3 4 o2
skm
J3 Ja
J12
! 8 99 _Lool
J9
1.2
J10 J8
J1
&1
_”m pe

L+
”J o

Y
™

>

J&

J6

J7

J1 POWER CONNECTOR
J2  FLOPPY DISK DRIVE CONNECTOR

43
M V BLS CONNECTOR {IEEE, VIDEQTEX. TWIN RS 232 C, APB 1086}

J&  VIDECQ CONNECTOR

J& PARALLEL INTERFACE CONNECTOR

47 SERIAL INTERFACE CONNECTOR RS 232 Q)
JB MEMORY EXPANSION BOARD CONNECTOR
48 MEMORY EXPANSION BOARD CONNECTOR
J10 MEMORY EXPANSION BOARD CONNECTOR
J11 KEYBOARD COMMECTOR

412 VIDEOTEX CONNECTOR
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